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PREFACE. 

The brilliant success which has attended the North- 
East Paasage Expedition under the leadership of Pro- 
fessor Nordenskiold will natui-ally awaken a desire on 
the part of the English-speaking peoples for some 
account of his previous achievements in the field 
of Arctic exploration and research in which he has 
won for himself an imperishable name. Professor 
Nordenskiold's Arctic experience extends over a period 
of twenty-one years, and more than half that time 
has elapsed since he carried the flag of his country to 
the highest latitude that has been reached by a vessel 
in the old hemisphere. In opening up communication 
by sea with the great Siberian rivers he has rendered 
a service of incalculable value to commerce, but he 
would doubtless prefer that his fame should rest on 
the contributions which have been made to our know- 
ledge of the past history and present condition of 
our globe by his own scientific labours and those of 
his colleagues. 
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An accomplished and skilful mineralogist and 
geologist, Professor Nordenskiold has examined, on 
Spitzbergen alone, more than a thousand English 
miles of rock sections, and in all his expeditions he 
has been accompanied by a staff of naturalists and 
physicists who have made thorough and comprehensive 
scientific surveys of the regions they have visited, and 
by their collections have made the Swedish museums the 
richest in the world in objects of natural history from 
the North Polar Basin. 

With Professor Nordenskiold's kind permission I had 
undertaken to prepare from the abundant materials that 
were available, a popular account of his Arctic voyages 
before the North-East Passage Expedition was planned ; 
and not to leave my work incomplete, I have added 
a sketch of the history, so far as yet known, of this 
memorable voyage, by which, when it is finished, 
the Vega will have, for the first time, circumnavigated 
the twin continents of Europe and Asia. The 
slight outline here given will, I trust, increase the 
reader's . appetite for the fuller details of the narra- 
tive which the illustrious explorer will write on his 
return home. 

I have thought the valuable and interesting report of 
Dr. Envall on the hygiene of the Polar Expedition of 
1872-73 deserving of a place in this volume, and the 
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scientific reader will find in the List of Books and 
Memoirs in the Appendix, a sort of index to the large 
mass of printed matter, consisting of more than 6,000 
pages of type and 150 plates, to which the Swedish 
Arctic Expeditions have given rise. 

It is my pleasant duty to acknowledge the valuable 
assistance that has been kindly rendered to me in many 
ways in the preparation of this volume by my friend 
Herr Gustap Lindstrom, Assistant in the Mineralogical 
Department of the Rika Museum, Stockholm. I am 
also indebted to the eminent firm of Norstedt and 
SoNER for the use of some of the origi nal woodcuts, to 
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rage ix, line 12 from top, for ** Soner," read ** Sons.*' 

ix, ,, 13 ,, ,, for ^* Geogological,'* read ** Geological.^' 



117, „ 12 

119, „ 18 

209, „ 15 

266, „ 20 



»i f<^ "bodje," read "lodje.' 
„ for ** says," read " say." 
„ for "0ur,"r«id "Om." 
,, for "guellemots," read "guillemots." 
290, last line, /or ** oatlecUiiSf" read "aculeatus" 
290, „ ,, for **Bra7ichiopoda" read ** Brackiopo€la.*' 
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CHAPTER L 

THE NORDENSKIOLD FAMILY : AUTOBIOGRAPHICAL SKETCH. 

Adolf Erik Nordenskiold was bom at Helsingfors, the 
capital of Finland, on the 18th November, 1832, the 
third in order of seven children, four brothers and three 
sisters, all of whom, with the exception of a sister who 
died young, still survive. His parents were Nils 
Gustaf Nordenskiold, a well-known naturalist, chief of 
the mining department of Finland, and Margareta 
Sofia von Haartman. The race from which Nordenskiold 
sprang had been known for centuries for the possession 
of remarkable qualities, among which an ardent love of 
nature and of scientific research was predominant. Its 
founder is said to have been a Lieutenant Nordberg, who 
was settled in Upland about the beginning of the 
seventeenth century. His son Johan Erik, born 1660, 
changed the name to Nordenberg. He was chief in- 
spector of the saltpetre manufactories of Nyland, in 
Finland, and was considered by the enlightened a master 
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in agriculture and by the common people a proficient in 
the bkck art. His only art, however, consisted in a 
persevering study of Nature, in closely following her 
footsteps. In the year 1710, when he heard that the 
plague had broken out all over Finland, he protected 
himself against the epidemic in a very peculiar way. 
He loaded a vessel which belonged to him with provi- 
sions and other necessaries, went on board with all his 
family, and cruised about in the open sea for several 
months, taking good care to have no communication 
with the land. If his voyage had a certain resemblance 
to Noah's in the ark, it had the same successful issue. 
About the beginning of 17 11, when the plague had 
ceased, all on board landed safe on Aland. 

Johan Erik Nordenberg died in 1740, leaving two 
sons, Anders Johan and Carl Frederik, both of whom, 
though the latter was only lieutenant, were elected 
members of the Swedish Academy of Sciences when it 
was founded in 1739. Both were ennobled in 1751. 
Carl Frederik is the common ancestor of the families 
bearing the name of Nordenskiold now living in Sweden 
and Finland. One of his many remarkable sons, the 
third in order. Colonel Adolf Gustaf Nordenskiold, 
became owner of Frugord in Finland. This property, 
situated in a forest-crowned valley in the department of 
Nyland, is still in the possession of the Nordenskiolds. 
Here Colonel Adolf Gustaf Nordenskiold built a pecu- 
liar residence, the middle of which is taken up with a 
hall two stories high, round the upper part of which 
runs a broad gallery in which collections in natural 
history are arranged. Life in this home has always 
borne a certain old Norse stamp. In the surrounding 
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park a sepulchral mound has been thrown up, which 
forms the last consecrated resting-place of a portion of 
the Finnish members of the Nordenskiold family. In 
these arrangements, as in much else at Frugord, there 
was something uncommon, indicating a peculiar idio- 
syncrasy in the owner, and undoubtedly not without an 
influence on the youth that grew up there. Many of 
the Nordenskiold family were devoted to literature and 
scientific research. Otto Magnus Nordenskiold, a brother 
of Adolf Gustaf, after undertaking extensive tours in 
Holland, France, Germany, &c., for the purpose of 
studjdng the commerce of those countries, was the first 
to introduce " many-bladed '* saw-mills into Finland, on 
an island on the coast of which he planned the foun- 
dation of a manufacturing town, for which he wished 
to secure neutrality in the wars between Sweden and 
Eussia. His scheme, however, was frustrated by the 
outbreak of the war of 1 742, when the Russians burned 
down the only manufacturing establishment that had 
been erected on Fagero, a wind-driven saw-mill. Soon 
after, the unlucky Otto Magnus drew on himself perse- 
cution and threats of capital punishment both in Sweden, 
for being concerned in the surrender of Tavastehus in 
the war of 1742, and in Eussia, for a very well-meant 
proposal made to the Czarina Elizabeth concerning 
perpetual peace between all Christian nations. He died 
excommunicated by the clergy of Finland. 

Colonel Adolf Gustaf Nordenskiold had many children, 
one of whom, August, was a zealous alchemist, and 
laboured with Bemhard Wadstrom for the abolition of 
negro slavery. He died at Sierra Leone from injuries 
received from the blacks during an attempt at colonisation, 

B 2 
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undertaken with a view to form a free negro state. 
August's youngest brother, Nils Gustaf, was bom in 
1792. After passing his examination in mining at the 
University of Upsala he was for several years a pupil of 
Berzelius, with whom he formed the warmest friendship, 
which was only broken off by death. Nils Gustaf, 
early known as a distinguished mineralogist, was ap- 
pointed a government inspector of mines in his native 
country, and by means of liberal grants of public money 
was enabled to undertake extensive foreign tours, which 
brought him into communication with most of the 
eminent mineralogists and chemists of the day in 
England, France, and Germany. After three years of 
foreign travel he returned to Finland, and was promoted 
in 1824 to be chief of the mining department, and 
devoted thirty years of restless activity to the improve- 
ment of that important branch of the industry of his 
native land. He travelled through Finland in all direc- 
tions in the prosecution of his untiring mineralogical 
and geological researches. His travels extended as far 
as the Ural. He published his views, discoveries, and 
experiments, in many scientific periodicals and in 
several independent works, and a large number of 
minerals discovered by him afford evidence of his keen 
research. He was made Councillor of State, and ob- 
tained many distinctions for his scientific services from 
the sovereign and from learned bodies. On the 21st of 
February, 1866, he ended his active life at Frugord, and 
was laid to rest in his father's grave. "His simple 
frank manner," said A. E. Arppe in his Shge on this 
veteran of science, "his wit and his extensive expe- 
rience, made his society equally agreeable and instructive. 
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Tlie young, who were interested in his researches, could 
especially reckon on his friendship ; they enjoyed his 
company, and were strongly attached to him. He had the 
uncommon happiness of seeing one of his sons not only 
devote himself to the same kind of studies, but maintain 
with distinguished success by his scientific travels and 
labours the ancient honour of the family name." 

Frugord, with its old books and natural history col- 
lections accumulated from generations of nature-loving 
ancestors, was a fitting home for the future naturalist 
and explorer, Adolf Erik, who was to make the name 
of Nordenskiold world-famous. While yet a boy he 
was an industrious collector of minerals and of insects, 
and was permitted to accompany his father on his 
tours, acquiring thus early the keen eye of the mine- 
ralogist. After studying for some time with a private 
tutor he was sent to the gymnasium at Borgo, where, as 
at similar institutions elsewhere, there then prevailed, as 
he tells us in the autobiographical sketch which he wrote 
for Bejer's "Swedish Biographical Lexicon," an almost 
unlimited freedom, the teachers taking no oversight 
whatever of the pupils' attention to their studies. 
"Even in this respect," he says in the sketch already 
quoted, " the gymnasium was a connecting link between 
the school and the university — in my opinion a for- 
tunate circumstance, which is now changed. It must, 
however, be admitted," he continues, " that the liberty 
was used badly enough by many. This was the case 
with myself, for instance, during my first year at the 
gymnasium, for during the first term I distinguished 
myself, as the rector expressed it, * only by absolute 
idleness.' At the close of the spring term I was not 



G NORDENSKIOLD'S ARCTIC VOYAGES. [chap. 

only not advanced, but I was marked in my certificate 
* unsatisfactory * in nearly the whole of the subjects. My 
parents were judicious enough not to attach any import- 
ance to this well-deserved mishap. Instead of breaking 
out in reproaches and increasing the control which my 
mother's presence at Borgo, and a private tutor installed 
for the purpose during the first year of our attendance 
at the gymnasium were intended to exert, the watch 
kept upon us was now completely removed. We ^ were 
boarded in very modest quarters for five silver roubles a 
month for board and lodging, and got full liberty to 
manage our studies in our own way. Self-respect was 
thus awakened. I became exceedingly industrious, and 
was soon one of those then attending the gymnasium 
who obtained the best reports.*' 

Among the teachers of the gymnasium at Borgo at 
this time was Johan Ludvig Runeberg, the distinguished 
poet. He held the Greek lectureship, and was greatly 
esteemed both by his colleagues and his pupils, which, 
however, did not prevent him having much unpleasant- 
ness during the year of his rectorship, 1848. For 
taking part in an unseemly brawl two of the pupils 
were condemned to rustication, and two others, accord- 
ing to the school laws, which were then new, to corporal 
punishment. The two former obtained a mitigation of 
their sentence by an appeal to the ordinary courts, but 
the latter had to submit to their pimishment, which 
was inflicted with due severity by the then rector 
Runeberg. This was indeed quite legal, but by no 
means in accordance with the old traditional freedom 
of the gymnasium, and it took place in the eventful 

^ Adolf Erik and his elder brother. 
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year 1848. Not even Euneberg's rectorship could 
prevent a revolution, which in the end led near the 
half of the pupils to leave the institution. Among 
those who did so were Adolf Erik and his younger 
brother Otto Nordenskiold. 

Nordenskiold entered the University of Helsingfors 
in 1849, devoting himself chiefly to the study of 
chemistry, natural history, mathematics, physics, and 
above all, of mineralogy and geology, " Already before 
I became a student," he writes, "I had been allowed 
to accompany my father in mineralogical excursions, and 
had acquired from him skill in recognising a^d collecting 
minerals and in the use of the blowpipe, which he, being 
a pupil of Gahn and Berzelius, handled with a masterly 
skill unknown to most of the chemists of the present 
day. I now undertook the charge of the rich mineral 
collection at Frugord, and besides, during the vaca- 
tions made excursions to Pitkeranta, Tammela, Par- 
gas, and others of Finland's interesting mineral locali- 
ties. By practice I thus acquired a keen and certain 
eye for recognising minerals, which has been of great 
service to me in the path of life I afterwards followed." 

After passing his candidate examination in 1853 
Nordenskiold accompanied his father on a mineralogical 
tour to Ural, devoting most of his attention to Demi- 
doflTs iron and copper mines at TagilsL Here he 
planned an extensive journey through Siberia, but the 
breaking out of the Crimean war put a stop to it. 

" After my return," says Nordenskiold, '* I continued 
to prosecute my chemical and mineralogical studies with 
zeal, and wrote as my dissertation for the degree of 
Licentiate a paper ' On the Crystalline Forms of Graphite 
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and Chondrodite/ which was discussed under the presi- 
dency of Professor Arppe on the 28th February, 1855. 
The following summer I was employed on a work of 
somewhat greater extent — " A Description of the 
Minerals found in Finland," which was published the 
same autumn. Various short papers in mineralo^ and 
molecular chemistry were printed in Acta Societatis 
scienttarum FennicB : I also published along with Dr. E. 
Nylander *The Mollusca of Finland' (Helsingfors, 1856) 
as an answer to a prize question proposed by one of the 
faculty. In the interval I had been appointed Curator 
of the Mathematico-Physical faculty, and had obtained 
a post at the Mining Office as mining engineer 
extraordinary, with inconsiderable pay, and an express 
understanding that no service would be required from 
me in return. A salary was also attached to my 
curatorship." 

"I did not, however, long enjoy these, which were 
my first paid appointments. Before I received my 
second quarter's salary I was removed from my offices 
in consequence of some political speeches made at 
the tavern at Tholo on the occasion of a dinner arranged 
by us on Friday, the 30th November, 1855. The gay 
circle of youth to which I belonged, instead of cele- 
brating our namedays and birthdays each by himself 
according to the usual practice, determined to combine 
all the separate f^tes which occurred during the autumn 
term of 1855 in one giant entertainment with mili- 
tary music, floral decorations, &c. It went off pleasantly, 
and as a fact the discussion of politics, which was 
common enough among us, was that day almost wholly 
forgotten. But we had appearances helplessly against 
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US, and justice requires the acknowledgment that we had 
before dabbled in politics and sinned so much that our 
truthful account of the occurrences of that day was 
everywhere received with distrust." 

" The way in which the thing happened was this : 
Some time before Palmerston had made his famous 
speech about the taking of the Baltic fortresses. Our 
entertainment was opened by what we considered a 
well-executed parody of this speech by K. Vetterhoff, 
on which followed in the course of the dinner toasts 
to the French wines, Crimean fruits, sardines, &c., all 
in heedless fun and frolic. We had all been concerned 
a hundred times before in affairs similar or worse, but 
on this occasion things were on a grander scale — ^and 
that was our misfortune. We had a band of music 
belonging to the Finnish navy, which played tunes to 
our toasts. The leader of the music thought himself 
obliged to make a report of the speeches to his chief, 
with the distinct declaration that the whole appeared 
merely to be a frolic. The first who were informed of 
the unfortunate report by the naval oflficer, an intimate 
acquaintance of most of us, were those who had taken 
part in the entertainment. He swore at us for not 
having chosen a Russian band, which would not have 
understood any of our nonsense, and 3aid that he was 
obliged to let the report go further. But he would delay 
it as long as possible, in order to give us an oppor- 
tunity of arranging the affair in the meantime. This 
seemed at first to be very easy of accomplishment until 
Governor-general Count von Berg got a list of the 
delinquents, when, struck with surprise, he probably 
exclaimed, ' Ah I these are all old acquaintances ! 



; V 



10 NORDENSKIOLD'S ARCTIC VOYAGES. [chap. 

" Indeed most of us were previously known by name to 
the Count for a reason that was very unpleasant to him. 
On accepting the post of Governor-general of Finland 
during the war with the western powers, Count von 
Berg — ^unfamiliar as he was with the position of affairs 
in a country where all gave free and unreserved 
expression to their sentiments, but where, on the 
other hand, there had never been any trace of actual 
conspiracy, secret societies, or anything of the sort — 
became much alarmed by the probably untrue and 
exaggerated reports which he received of the state of 
feeliQg in the country. He endeavoured to procure 
spies who should give hiin information of expressions 
of dissatisfaction, and the like. In this he was com- 
pletely unsuccessful, and he appears himself to have 
even come to the conclusion that the odious measure 
was unnecessary. He had succeeded, however, at first 
in getting a young student to act as his tool, who was 
sent to Stockholm to find out about the authors of many 
correspondence-articles which were sent from Finland 
to the Swedish newspapers, and which at that time 
attracted the attention of the public to a degree of 
which we can now scarcely form any idea. After his 
return he was to act as a spy among the students. An 
official of high position, since dead, who had a post in 
von Berg's office, became acquainted with the fact, and 
considering the odious and pernicious consequences which 
would follow espionage in private life, determined to 
bring about an unexpected disarrangement in von 
Berg's plans. He told some students about it, on 
whose silence he could rely, and suggested that they 
should make short work with the rascal. He did 
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not require to say it twice. Some leading persons 
among the students met in a private house. The 
delinquent was sent for without being informed of the 
reason. Supposing that it related to some literary 
society he made his appearance, flattered by the at- 
tention shown him. Scarcely had he entered when the 
door was fastened, and he was addressed by one of 
those present with the words : * We have proof that you 
are a spy.' Pale as a corpse, he stammered out, after 
some moments, ' I must acknowledge that an offer has 
been made to me, but I have not accepted it.' The 
beginning was made, and a full confession soon followed. 
He was now ordered to leave the university and the 
town. The Governor-general, who was nearly out of 
his wits, especially because we had obtained such 
accurate information about the greatest secrets of his 
office, attempted at first to take the discovered spy under 
his own protection, but was soon obliged to desist. 
To protect a spy who has been found out is impossible, 
even for a nearly all-powerful Governor-general. The 
misguided youth, who was said to be very talented, was 
removed to some office in Eussia, and disappeared from 
Helsingfors, Von Berg kept the list of the members of 
the tribunal, and promised to keep them well in mind.'' 
**The Tholo affair offered an excellent opportunity 
for this, as the names of those who took part in the 
entertainment were mostly well-known to von Berg 
from the former list, and possibly also from others of 
which we had no knowledge. The first sacrifice was the 
singers invited to the feast, young students who were 
known as aesthetic, respectable youths, little given to 
politics. But, fired by the speeches and wine, they had. 
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while going home through the streets of the town, 
sung the Marseillaise, with offensive words added by 
Topelius. They were all rusticated for a term, some 
for a longer period I got a double disniissal without 
further ceremony/' 

" We all bore our misfortune very calmly. I betook 
myself to two respectable persons, obtained their security, 
borrowed money, and went abroad by St. Petersburg to 
Berlin. While driving during my stay in St. Petersburg 
in an * isvoschik ' in the Nevski Prospect, I quite un- 
expectedly encountered my father, who had returned 
sooner than he intended from a new journey to the Ural. 
He was exceedingly surprised to meet his son, but, after 
an explanation, quite approved of my journey, and pro- 
vided me with letters of introduction to the friends of 
his youth, the brothers Rose, Mitscherlich, 4pc." 

" I stayed at Berlin during the spring and early sum- 
mer of 1856, working in Rose's laboratory at researches 
in mineral analysis. I besides made use of the oppor- 
tunity to n^ake the acquaintance of several of the world- 
renowned men of science of the city, by whom, thanks 
to my father's well-known name, I was particularly well 
received." 

"During the sumnaer of the same year I returned 
through Sweden to Finland, I was now asked by Pro- 
fessor Arppe, the dean of the mathematico-physical 
faculty, whether I wished to apply immediately for the 
newly-established professorship in mineralogy and geo- 
logy, or whether I preferred by getting some of the large 
travelling stipends of the university to provide myself 
with funds for extensive foreign travel. I chose the 
latter, but on my first application for *the literary 
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travelling grant' I was passed over by my friend, the 
distinguished philologist Ahlquistj under the express 
promise, however, that I should have as an equivalent the 
Alexander stipend, which would be vacant some months 
after. The plan of travel which I gave in to the Consis- 
torium was for a geological excursion to Siberia, and above 
all to Kamschatka. The plan was abandoned for the time, 
but I hope now, twenty years after, to bring about a scien- 
tific expedition to the same regions, though on another 
and far grander scale than would then have been possible 
for me/' ^ 

"Immediately thereafter I obtained the Alexander 
stipend for a tour of study through Europe. Before my 
departure, however, I wished to be present at the Pro- 
motion festival of 1857, when I was at the same time 
to be promoted to the degree of master (magister) and 
doctor, with the first place of honour among the masters 
and the second among the doctors. This ' promotion ' 
became an unexpected turning-point in my life." 

" At the invitation of the young men who were to 
become laureates, there was present at the * promotion ' 
a deputation from the universities of TJpsala and Lund, 
consisting of a professor and five eminent younger aca- 
demicians. They were received by us, and everywhere aa 
they travelled in Finland, in the most cordial manner. 
Innumerable speeches were spoken in their honour, and 
even the older men did not weigh with any special care 
the words with which the guests from the dear old 
mother-country were welcomed, all to the great provo- 
cation of Count von Berg, who was childish enough 
to consider as treason such a reception, called forth by 

1 This waa written in 1877. 
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graDcl and illustrious common memories of many cen- 
turies' old, and a debt of gratitude for culture, fireedom, 
national existence, which can never be forgotten. In 
von Berg's favour it may be mentioned that he had not 
yet been able to comprehend the peculiar Dualism 
which then prevailed in Finland between Russian 
despotism and the habit of freedom centuries old/' 

"At the parting festival I, who otherwise seldom 
appeared as a speaker, wa3 asked to propose a toajBt — ^a 
request which from my position among the ' promoti,' I 
could scarcely decline. My speech was not long, and 
was naturally in the tone that prevailed during the 
course of the entertainments, perhaps somewhat more 
pointed than the others, which had the fortune to fall 
unnoticed into the sea of forgetfulness. I concluded 
with a verse by K. Vetterhoff in which he calls for a 
toast *to our memories all, and to the time that has 
been and the time that shall come, if only it does not 
bring Finland's fall, a toast to the days of memory that 
have fled and the hope that still remains.' " 

" The preceding part of my speech was a repetition of 
the same clearly very prudent, sensible, and resigned 
sentiment which the verse contained, naturally embel- 
lished according to use and wont to some inconsiderable 
extent with such flourishes as intelligent practical folk 
describe as * rhetorical tropes.' It is well known that 
such figures of speech are as indispensable to a speaker, 
especially to a speaker at such an entertainment, as salt 
is to meat." 

" Either it was the case that I now ' salted ' too 
much, or that the temper of the guests from the long 
continued feasting had become more than usually recep- 
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tive of the impressions of the moment. At all events 
my words were received with a storm of applause from 
one quarter, mixed with a prudent dissent from another. 
The affair, however, would certainly have passed un- 
observed, like so many other similar effusions on such 
occasions, if a highly-esteemed, warm-hearted, and patri- 
otic academic teacher, Professor Cygnseus, had not been 
seized with the insane and impolitic idea of seeking, 
while the teinper of the meeting was so heated, to 
counteract the unfavourable impression the behaviour 
of the youth might make in higher quarters by a 
speech directed against some verses read a short time 
before at a student festival at Hasselbacken, in which 
J. G. Carl^n said of Finland : ' Soon a gilded nest of 
thraldom.' An historian of literature now made CarUn 
a representative of opinion in Sweden, and our guests 
were reproached on account of his poetical effusions. A 
general and well-grounded displeasure, this time I 
believe quite independent of all politics, broke loose : 
and urged by many, I went up to the speaker's chair, 
where CygnsBus still stood, and cried : * He does not 
speak for us.' " 

" This occurrence attracted much attention and gave 
rise to much talk, and came the following day to 
von Berg's ears. He had been lying in wait the whole 
time for an opportunity to get hold of some suitable 
scapegoat, and I became the scapegoat The rector was 
sent for and got instructions to inquire into the circum- 
stance. He applied to me. I gave him a correct 
account of the whole affair. 'Now why in Heaven's 
name did you talk so ? ' cried he. On this I drew 
from my pocket the draft of my speech, and handed it 
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to ' uncle ' Rein — ^as all the former members of the Viborg 
division, of which he had been the much-liked inspector, 
called him.'' 

"After reading it the rector's countenance cleared* 
He declared that my words did not contain anything 
offensive, and was confident that to conmiunicate them 
to the Governor-general would certainly mollify him, if 
he were permitted to give him a copy — a request 
which I considered myself bound to answer in the 
aflirmative, although I doubted the prudence of the 
step he intended to take." 

"The written word, as is well known, has many 
meanings, at least when it is interpreted according to 
the prepossessions of the readers. Governor-general 
von Berg immediately declared to the good rector that 
what lay before him almost amounted to high treason, 
and took steps to have the crime punished. I treated 
the whole affair with contempt, and betook myBelf to 
Frugord, where a couple of days after I received a 
communication from a Finn, one of von Berg's most 
intimate friends, advising me either to go abroad imme- 
diately, or to remain and boldly declare that the whole 
affair arose from mistake, misunderstanding, &c. I 
chose the former alternative, and crossed over to Sweden 
with a passport which I had taken out some months 
before. Soon after there came a Government missive 
from St. Petersburg, in which I was said to have been 
declared to have forfeited, not the stipend which I had, 
but one which I had never possessed, and to be deprived 
of the right of ever holding oflSce in the university. I 
never obtained a complete copy of this document, al- 
though I made repeated application for it, quite certainly 
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because the whole judgment was rash and perhaps not 
quite legaL Late in the autumn of 1858 I returned to 
Finland, after having taken part in Torell's first expedi- 
tion to Spitzbergen, and having received an ofier of an 
appointment as successor to Mosander in the mineral- 
ogical department of the Riks-Museum. On receiving 
a telegram that I was nominated to this post I applied 
for a passport in order to return to Sweden. Difficulties 
were raised. I got a message to call on the Governor- 
General. He received me at first in a friendly way, 
and found fault with me for having travelled on the 
former occasion without a passport. To this I replied 
that that was not quite the fact, as I had travelled with 
a passport which I had already taken out during the 
winter. 'But that passport was over three months 
old,' said von Berg. To this I answered that the pass- 
port regulations were completely unknown to me, and 
that it was the duty of his officials to see that they 
were complied with. Von Berg — 'You must at least 
admit that those acted wrongly who allowed you to 
travel with an old passport.' Nordenskiold — ' With the 
greatest pleasure, your Excellency.' " 

"This reply was evidently gratifying to von Berg. 
He now began to speak in a very judicious way, on 
the whole, about the promotion catastrophe, declaring 
that everything could easily be made right again, and our 
relations be put on a better footing than before. To this 
I answered evasively that even if I had sinned through 
my speech at the festival, I had now suffered so much 
loss of money and annoyance on account of the afiair 
that I thought the whole might be forgotten. Turning 
to a Finnish official who was present at our meeting 

c 
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von Berg said : * It is not enough for a man to recognise 
his errors, he should be sorry he made them/ On my 
replying to this, * That I shall never be 1 ' von Berg 
answered somewhat impetuously, • You shall have your 
pass, but you may say good-bye to Finland, I shall see 
to that/ Thus was the conversation concluded. The 
following day I obtained a passport, and in fourteen 
days had crossed the frontier/' 

"I have been informed that von Berg afterwards 
formally urged in the senate my being exiled from the 
country, not however with reference to the occurrence 
at the promotion, but because I had entered foreign 
service without asking permission of the Government. 
The proposition, however, was negatived, and it was 
declared that I had in the circumstances only availed 
myself of the rights belonging to the ennobled class. 
Instead, he obtained an order to the Russian minister at 
Stockholm, forbidding him to vise my passport to Finland. 
A vis6 accordingly was repeatedly refused to me till 
the summer of 1862, when von Berg was no longer 
Governor-General. Since then 1 have been allowed 
to go to Finland whenever I pleased/' 

" After having married a Finnish lady, I applied in 
the year 1867 for the professorship of mineralogy and 
geology in the University of Helsingfors, and obtained 
the unanimous recommendation of the consistory for 
the post. DaschkoflF, who was then Russian minister at 
Stockholm — with whose family I became acquainted 
through my wife, being received by them with much 
friendliness — asked me at an accidental meeting, some- 
what doubtingly, if I really wished to have the post. 
When I answered that this of course was the case, as 
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I had applied for it, he said he could answer for the 
result if only I would promise him privately not to mix 
myself up with politics in Finland. This promise I 
could not give, but I told him that of course I had 
the intention after my return of submitting with 
* loyaut^ ' to the legally existing state of affairs. . With 
this, however, he was not satisfied. He afterwards, 
with good intentions towards me, endeavoured to 
reach his object through the ladies, and applied to 
my wife, asking her to put the matter right. He got 
the answer, * But my husband is a very decided 
person,' and thus the negotiation was closed. I was 
not appointed.'' 

"After my departure from Finland in 1857, I passed 
the summer principally in visiting Swedish mineral 
localities for mineralogical purposes. The following 
winter I settled in Stockholm, where my old father also 
happened to be staying at the time. I employed 
myself in working out a couple of papers published in 
the Transactions of the Academy of Sciences, to one of 
which the Lindbom prize was awarded by the Academy. 
At the same time I was engaged in chemical researches 
at the laboratory of the Caroline Institute and in practical 
studies in the mineralogy of Scandinavia at the mineral 
cabinet of the Academy of Sciences, rich in Swedish 
and Norwegian minerals. Here I was received with 
special good- will by my illustrious predecessor Mosander, 
a zealous mineralogist, and, though his sight was much 
impaired by incipient cataract, still very skilful at re- 
cognising the minerals of Scandinavia. Mosander wajs 
a fully developed Conservative and did not spare now 
and then furious attacks on thQ Liberal views of his 

c 2 
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younger colleague, which, however, did not in the least 
disturb the good understanding between ua" 

"In the spring of 1858 I received an oflFer through 
Professor Sven Lovdn to take part as geologist in TorelFs 
first expedition to Spitzbergen, during which the fjords 
on its west coast were visited and rich zoological, 
botanical, and geological collections made. With 
reference to the geological collection, it may be stated 
that I was successful in finding at Bell Sound a 
number of fossil plants belonging to the tertiary 
period, which were afterwards described by Professor 
Oswald Heer, of Zurich, and form the commencement of 
the comprehensive collections in this field which have 
been brought home by the Swedish Arctic expeditions, 
and which in the experienced hands of Heer have 
yielded such important new contributions to our 
knowledge of the former geological history of our globe. 
There were obtained, besides a large number of fossils 
from the carboniferous and Jurassic formations, fine 
minerals from the limestone veins on the Norways, 
Cloven CliflF, &c." 

"Immediately after my return from my first Arctic 
voyage Mosander died, and I was asked privately if I 
was willing to take his place at the Riks-Museum, in 
case the Academy should appoint me to it. When, after 
no little hesitation, I had declared myself willing to do 
so, I was appointed on the 8th December the same year 
Professor and Intendent of the mineralogical depart- 
ment of the Riks-Museum. I wa« then, as has been 
said, in Finland, and had the conversation narrated 
above with the Governor-General, in connection with 
which it deserves to be mentioned that von Berg 
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then was clearly ignorant that I had been appointed 
to an honourable scientific post in the neighbouring 
country." 

" I started from Helsingfors in the last days of Decem- 
ber, 1858, in order to return to Sweden by the Sea of 
Aland. I passed New Year's Eve with relatives at 
Bjorkboda, in Kimitto parish, and had the good fortune 
to make once more a remarkable mineral discovery in 
Finland; for during an excursion from the works I 
found, at some quartz quarries the working of which 
had been lately resumed for the puddling furnaces 
situated at a place called Rosendal, a very considerable 
quantity of the exceedingly rare numeral Tantalite, 
previously found only at two places in Finland, two in 
Sweden, and one in France, important as the only 
mineral occurring in any considerable quantity into 
which the simple substance Tantalum enters as a main 

o 

constituent. The passage of the Sea of Aland was 
exceedingly difficult. I skated over Skiftet, and, from 
my impatience to get across, over such weak ice that 
three times on the same day I got a cold bath up to the 
throat." 

" Immediately after my return to Stockholm I entered 
on my new employment and began to work partly at 
the arrangement of the museum, partly at scientific 
researches which formed the subjects of several of my 
papers published either in the Transactions of the 
Academy of Sciences or of the Geological Society. At 
Professor Mosander's death, when the rebuilding of the 
Academ/s house had just begun, the mineralogical 
collection was stuffed into three small rooms, where 
there was so little space that the exhibition of the 
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collection could not be thought of. The new spacious 

apartments intended for the Riks-Museum were finished 

in the summer of 1865, and abeady by the following 

iiutumn the arrangement and removal of the collections 

were so far advanced that the Museum could be opened 

to the public. It has since been my constant endeavour 

to enlarge the collection not only by purchases from 

dealers in minerals, but mainly by visits to the most 

important mineral localities in Scandinavia, undertaken 

on account of the Museum, partly by the Intendent 

himself, partly by Assistant Lindstrom, or by students 

of mineralogy from the Universities. In consequence 

of the extraordinary richness of the Scandinavian 

peninsula in rare and remarkable minerals, the Minera- 

logical Museum at Stockholm, with the help of the 

collections, valuable in certain directions, which have 

existed from Mosander's time, has in this way become 

one of the most considerable in Europe. In the summer 

of 1859 I made a tour for mineralogical purposes to 

Jemtland and DaJecarlia, during which for a time I lay 

very ill of gastric fever at a peasant's house at Storsjon. 

The following winter I had the pleasure of receiving as 

collahorateur at the laboratory the friend of my youth 

and promotion-comrade, J. J. Chydenius, afterwards 

professor of chemistry at Helsingfors, and in the summer 

of 1860 we made together a {feasant and agreeable 

journey rich in mineral discoveries to Arendal, Brevig, 

Kragero, Kongsberg, and other places in southern 

Norway well known to the mineralogist In the 

following year, 1861, I took part in Torell's carefully 

equipped polar expedition, on which occasion I had an 

opportunity of surveying the northern part of Spitz- 
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bergen and of clearing up the main points of the 
geognosy of the country. It was fully described by 
one of those who took part in it, K. Chydenius, who 
unfortunately died prematurely, so that it is not neces- 
sary for me to say anything more concerning an 
expedition, through which the first foundation was laid 
of a true knowledge of the natural history of the polar 
countries." 

. "After von Berg quitted the post of Governor- 
General there were, as 1 have said, no longer any 
obstacles placed in the way of my visiting Finland by 
the authorities. I took advantage of the fact, and 
passed part of the summer of 1862 in my old country, 
where I had the pleasure of finding my father in 
good health, and of undertaking a tour with him to 
several of the most interesting mineral localities of Fin- 
land. During the time when I had not been allowed 
to visit Finland my mother had died at Frugord, on 
the 26th January, 1860, without my being permitted 
to come across to bid her a last farewell. As my father 
spent a great part of his time in travelling, both at 
home and abroad, it was my mother who conducted 
and arranged our first education. Her good judgment, 
and her liking for employment of all kinds, and for 
generous, impartial, and frank behaviour, exercised a 
powerful influence on all within her family circle, and 
created a home at Frugord where singular unanimity 
and mutual affection prevailed." 

'*In the month of December, 1862, I again travelled 
by the difficult and, during winter, even dangerous way 
of Grisslehamn and Aland to Finland, in order, at Pro- 
fessor Edlund's request, to make some i^vestigation8 
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concerning the formation of ice in the sea. After 
having in Finland betrothed myself to Anna Manner- 
heim, daughter of Ex-President Count Carl Manner- 
heim and Eva von Schantz, I returned on 1st January, 
1863, to Stockholm. On the 1st July in the same year 

o 

our marriage was celebrated at Willnas, near Abo." 

" I had now of course abandoned all thoughts of 
further Arctic journeys. Circumstances, however, so 
arranged themselves that just from this time they 
were resumed by me, and on a greater scale than before. 
The occasion was the following : — 

" Torell's polar journey of 1861 had for its object, 
among other things, to carry into effect a proposal, made 
several years before by the President of the Koyal Society 
of London, to examine how far it is possible in these 
high latitudes to obtain the measurement of an arc 
of meridian of sufficient extent. The north part of the 
triangulation for this measurement had been staked out 
during the expedition of 1861 by Dr. K. Chydenius, 
who took part in the expedition as physicist on board 
the schooner JEoliis. But the plan for examining the 
southern part of the proposed triangulation could not 
be carried out, it having been impossible during the 
course of the summer for the other vessel of the expedi- 
tion, the sloop Magdalena, which was a bad sailor, 
and was long shut up by ice on the north coast of 
Spitzbergen, to reach Stor Fjord, the part of Spitz- 
bergen along which the southern part of the triangula- 
tion should lie. On this account the Koyal Academy 
of Sciences applied for and obtained from the estates 
a grant of 10,000 crowns (about 5501.) to defray the 
expenses of an expedition on a small scale, having 
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for its object the completion of the survey commenced 

in 1861/' 

"Originally K. Chydenius, a skilful, very energetic, 
and warm-hearted man, was appointed to the leadership 
of the expedition. But he fell so seriously ill during the 
winter of 1863-4 that he was unable to take charge of 
the necessary preparations. I was asked by the Academy 
to step into my sick friend's place under circumstances 
which scarcely left me any choice. The intention was 
that Chydenius, if he got better, should take part in 
the expedition. He died in the course of the winter."^ 

" In his place I asked Docent N. Dun^r, of Lund, 
and Dr. Malmgren, of Helsingfors, to join me. The 
expedition was very pleasant, and, taking into account 
the limited means at my disposal, rich in results. 
The preliminary survey for the proposed measure- 
ment of an arc of meridian was completed, the 
southern part of Spitzbergen mapped, and important 
new data collected towards ascertaining the flora and 
fauna of that group of islands. That year the sea 
was very free of ice, and when, after finishing our 
other work in autumn, we made an attempt in our 
little schooner-rigged gunboat to sail far up towards the 
north, we might probably have been able to reach a 
very high latitude, if the proposed excursion had not 
been interrupted by a meeting with seven boats, 
laden with walrus hunters from three vessels which 
had been wrecked upon the east side of North East 
Land. They had to be rescued, and such a demand 
was made both on the room in the vessel and on 
our stock of provisions that I was compelled imme- 
diately to return to Norway. During the voyage we 
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had pretty good sport, and our sales covered part of 
the expenses of the expedition." 

"In 1865 I was with my family over in Finland, in 
order once more to visit my old father. He had already 
been attacked by the illness, through whicb, on the 21st 
February, 1866, his active life was brought to a close. 
He therefore could not accompany me on the excursions 
which I undertook in the course of the summer to 
Laurinkari, Ersby, Skogbole, KuUa, and others of the 
most remarkable localities of Finland. The following 
summer I travelled in Vestmanland, Vermland, and 
Dalecarlia, making mineralogical researches, and took 
part as juryman for the department of porcelain and 
stone ware in the Scandinavian Exhibition, opened at 
Stockholm that summer. In 1867 I visited Paris, having 
been commissioned, along with Professor A. J. Angstrom, 
to compare a normal metre and a normal kilogram, 
which had been made for the Swedish Government, 
with the prototypes preserved in the Conservatoire des 
Arts et Metiers. In consequence of the regulations in 
force at that institution the commission could not 
be executed in a way that was completely satisfactory 
from a scientific point of view, a circumstance which 
had been often complained of both before and since, 
and these complaints finally led to the recent changes 
in the way of preserving the prototypes and comparing 
them with copies. This journey also gave me an oppor- 
tunity of visiting for a considerable time the great Paris 
Exhibition of 1867, and of making the acquaintance of 
several eminent scientific men there, by whom I was 
received in a very kind and friendly way." 

** It almost appeared aa if no resumption of the 
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Swedish Arctic Expeditions was to be looked for in the 
near future. The Diet, in voting the grant for that of 
1864, declared that no further funds for the purpose in 
question were to be reckoned on, and most of the 
leading men in Stockholm repeatedly and distinctly 
expressed the opinion that we had now done enough in 
that field. I myself, however, anxiously wished to be 
able to renew the attempt to reach a high northerly lati- 
tude, which was made in the autumn of 1864 after the 
completion of the survey for the measurement of an arc 
of meridian, and which was interrupted on that occasion 
by the rescue of the walrus himters already referred 
to. After several unsuccessful attempts in other 
directions, I approached Count Ehrensvard, Governor 
of Gothenburg, a zealous friend of science, art, and 
literature, with a memorial setting forth the main points 
of my plan of a new expedition, and a request that he 
would endeavour to obtain in Gothenburg the con- 
siderable sum of money which was required to carry 
it out. My proposal was received with great interest 
by Count Ehrensvard, and in a short time the amount 
that was considered necessary to secure the undertaking 
on its economic side was collected through munificent 
contributions from the commercial magnates Dickson^ 
Ekman, Carnegie, &c. The new Arctic Expedition was 
also received with special interest by State-Counsellor 
Count Platen, Chief of the Marine Department, and 
above all by the then powerful chief of the Kommando 
Office of the Navy, Commander Adlersparre. Starting 
with the idea, doubtless correct, that some small part of 
the money voted to the Koyal Navy for exercising 
might, with advantage both to it and the general interest, 
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be employed in voyages with scientific or commercial 
objects, Count Platen fitted out and manned from these 
funds a vessel belonging to the Post Office, the iron 
steamer Sojiay which the Government placed at my 
disposal The expedition was thus brought about by 
a harmonious co-operation of the Government, private 
persons of wealth, and several young men of science 
who took a lively interest in the matter, and it may 
serve as a pattern for such undertakings not only within 
our own land, but also in foreign countries. It was 
proposed to reach with the vessel as high a latitude as 
possible during the autumn, and to complete the 
researches of the foregoing expeditions in the natural 
history of Spitzbergen and the surrounding sea." 

" Rich, and, in a scientific point of view, important 
collections were brought home, and we reached, on the 
19th September, 1868, the highest northern latitude 
which any vessel can be proved to have attained in the old 
hemisphere. In this respect we have hitherto been only 
surpassed by Hall's American and Nares' English expe- 
ditions in Smith's Sound. At the third attempt to pene- 
trate to the northward, which was made during this 
voyage in the beginniDg of October from Amsterdam 
Island in the neighbourhood of the 80th degree of 
latitude, we should probably have been able to go much 
farther if the vessel had not, during a storm on the 4 th 
October, in 81° N. L., been dashed against a block of ice 
and thereby sprung so bad a leak that we could only 
with difficulty get back to our former anchorage. We 
owe a debt of gratitude to the skill and coolness of 
the captain of the vessel, Baron von Otter, afterwards 
Counsellor of State, for our escape that day with 
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our lives. The vessel Sofia, built by Carlsund for 
other purposes, was much too weak to encounter an 
October storm in 81° N. L., in darkness, with blocks of 
ice driving about. The attempt to reach a high northerly- 
latitude by sea deserves, however, to be resumed with a 
mDre suitable vessel, strong, protected against icing 
down and provided with abundant stock of coal and 
provisions. During a not too unfavourable ice-year it 
would certainly be possible, during autumn or early 
winter, to reach, from the north-western extremity of 
Spitzbergen, which is free of ice for the greater part 
of the year, a far higher latitude than Sir George 
Nares' vessel attained during the last English Polar 
Expedition." 

" Mr. Oscar Dickson was among those who made the 
most liberal contributions to the Expedition of 1868. 
We are told that it is characteristic of this magnanimous, 
generous, but prudent Maecenas seldom to abandon an 
undertaking which he has once entered on ; and scarcely 
a year had elapsed after the return of the Expedition of 
1868, when he offered, of his own accord, to contribute 
liberally to the equipment of a new expedition to the 
same regions. I joyfully accepted the offer, and it was 
determined that the new expedition should have for 
its object to winter on the north coast of Spitzbergen, 
in order thence to push northwards in sledges on 
the ice.'' 

" It is necessary in such sledge journeys in regions 
where no game can be reckoned on, in order to be 
able to traverse a sufficiently great distance, to employ 
draught animals which, during the course of the journey, 
may be killed in proportion as the stock of provisions 



30 NORDENSKIOLD '8 ARCTIC VOYAGES. [chap. 

becomes lighter. Two different kinds of draught animals 
are used for such purposes in the most northerly inha- 
bited regions of the globe, viz., reindeer and dogs. The 
first point to determine was which of these was to be 
preferred ? For this purpose numerous statements were 
collected, by the care of Mr. Oscar Dickson, from the 
northern parts of the kingdom, concerning the suit- 
ableness of reindeer for such journeys, their power of 
draught, the possibility of feeding them with collected 
rnoss^ &c ; and it was at the same time determined that 
I should go to Greenland to collect similar statements 
regarding dogs, and to purchase a large number of them 
in case I should determine on their employment during 
the ice journey towards the pole." 

" This was the occasion of my journey to Greenland 
in 1870, which, with Mr. Dickson's consent, was extended 
to a small scientific expedition, in which three young 
Swedish scientific men took part. The journey to 
Greenland yielded unexpectedly rich scientific results, 
among which may be mentioned the following : — 

The collection of new contributions to the flora of 
the Polar countries during several preceding geological 
periods of special importance for a knowledge of the 
history of the development of our globe. 

The discovery in the miocene basaltic strata of 
Greenland at Ovifak, on the island Disko, of the largest 
known blocks of meteoric iron, regarding the origin of 
which an extensive scientific controversy has arisen, and 
which perhaps will at some future time form the starting 
point for quite a new theory of the method of formation 
of the heavenly body we inhabit. The large blocks were 
brought home the following year by two vessels of war 
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which were sent out to Greenland for that purpose 
by the Swedish Government under command of Baron 
von Otter." 

" An excursion of some length was made into the 
wilderness of ice, everywhere full of bottomless clefts, 
which occupies the interior of Greenland, and which, if 
I except unimportant wanderings along the edge and an 
inconsiderable attempt in the same direction in the year 
1728, by the Dane Dalager, was now, for the first time, 
trodden by human foot. I had here an opportunity of 
clearing up the nature of a formation which, during one 
of the latest geological ages, covered a great part of the 
civilised countries of Europe, and which, though it has 
given occasion to an exceedingly comprehensive lite- 
rature in all cultivated languages, had never before been 
examined by any geologist The equipment for the 
journey was exceedingly defective, because everybody 
with whom I conversed who had any knowledge of 
the circumstances, declared to me that such a journey 
was impracticable, and that in consequence my pre- 
parations were thrown away. It was on this account 
that I waa compelled to return earlier than would other- 
wise have been the case." 

" According to the original distribution of work it 
was Dr. Theodore Nordstrom who should have accom- 
panied me in this ice journey, but after our arrival 
in Greenland he was still much too weak fi-om an 
illness which attacked him during the voyage to be 
exposed to the dangers and difiiculties which must 
be encountered during a journey on the ice. Instead 
I persuaded Dr. Sv. Berggren, who took part in the 
Greenland Expedition of 1870, to accompany me. He 
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began not without some jocular protests about the 
absurdity of a botanist making a dangerous excursion 
in the only region of the known land of the globe 
where he could not expect to meet with the least 
trace of vegetation. Berggren was, however, mistaken, 
for on the inland ice itself he had the opportunity 
of making a very remarkable and unexpected botanical 
discovery. His keen accustomed eye soon observed 
that the inland ice was everywhere bestrewn with a 
scanty vegetation of microscopic algae, which, exceed- 
ingly minute as it is, by its dark colour certainly 
conduced in a high degree to limit the extension of 
the glaciers, and to change the ice deserts of the Ice 
Age into the green valleys and plains of the pre- 
sent period. At the same time that Dr. Berggren 
investigated, in a very careful way, the bryology of 
north-western Greenland, Docent P. Oberg made rich 
collections of marine animals, and I succeeded in collect- 
ing about 1,000 more or less perfect stone implements 
from the Stone Age of Greenland, &c." 

" With respect to the proper object of the Ex- , 
pedition, I arrived at the conclusion that dogs could 
not be employed with advantage in long sledge 
journeys in the regions where no gamine was to be 
had:' 

" The same year that I went to Greenland two young 
Swedes, Docent H. Nathorst and Hj. Wilander visited 
Spitzbergen, at the expense of some men of business in 
Stockholm, in order to examine for technical purposes 
some phosphatic deposits, and see whether they could 
not be worked with advantage. The result was favour- 
able, and a company of commercial men was formed in 
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Stockholm and Gothenburg to work the deposits. "We 
determined to endeavour to found a colony in Spitz- 
bergen for this purpose, and as the country belonged 
to no State in particular we petitioned the Swedish 
Government to take steps to obtain international pro- 
tection for our undertaking. This petition gave occa- 
sion to an attempt by Count Wachtmeister, then Foreign 
Minister of Sweden, to take possession of the whole of 
Spitzbergen for Sweden and Norway. For this purpose 
the necessary inquiries were made of the Powers of 
Europe who could have any claim in this respect. 
Favourable answers were received from all the States, 
with the exception of Russia, where the question caused 
a brisk newspaper controversy, from which the Russian 
Grovemment took occasion to give a friendly answer in 
the negative." 

" An attempt at any rate was made by the company 
to found a colony at Cape Thordsen in Ice Fjord. In 
the summer of 1872 two vessels were sent thither with 
some miners, a house was built, and a small railway 
constructed from the intended workings to the shore. 
The same summer, however, the enterprise was aban- 
doned, partiy because the manager of the company 
considered the phosphatic deposits not rich enough for 
profitable working in so remote regions, partly because 
the share capital was too limited. The company was 
dissolved, after having repaid to the shareholders what 
remained (about 25 per cent.) of the paid-up capital." 

" As son of a native Swedish nobleman, I was able, 
soon after becoming a Swedish subject, to sit and vote 
in the House of Nobles. I was also present as a member 
of the House of Nobles at the two last meetings of the 

D 
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Estates, but without at any time speaking or following 
the business with any special interest. Naturally, how- 
ever, I was a zealous supporter of the views of the 
Liberal party, and I took an active part in the agita- 
tion for a change in the representation. After the 
introduction of the new system of representation, I 
repeatedly came forward as a Liberal candidate for 
Stockholm for a seat in the Diet. In this way, and 
through my taking part in the so-much-denounced 
*new Liberal society,' to which I was introduced by 
August Blanche, I brought upon myself for several years 
much unpleasantness from the Conservative circles of 
the city. It was perhaps on this account that I was- 
put up in 1869 as a candidate by the Liberal party, 
and after a contest, vehement in our circumstances, was 
elected. I thus became a representative for the capital 
from 1869 to 1871. "With regard to the part I took 
as a member of the Diet, I will here only mention that, 
together with Hedin, Gumsslius, and others, I took part 
in an attempt which was made in 1869 to form a Liberal 
Opposition Party to the Country Party in the Second 
Chamber, which, however, was completely unsuccessful, 
as all the peasant representatives, who at first joined us, 
returned to the Country Party, when we refused to 
follow them in what we thought their mistaken views 
on the question of the national defence. Two motions 
were brought forward by me. In the first I proposed 
that the Geological OflSice should be placed under the 
Academy of Sciences, and not, as is still the case, under 
the Civil Department, where there is scarcely to be 
found that knowledge of the subject which is required 
for the superintendence of an office, whose work, in 
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order that it may be truly fruitful in a practical point 
of view, must, like all preliminary work in the present 
day with a technical end in view, be founded on a 
purely scientific basis. The motion was rejected. My 
second motion met a better fate. I proposed that the 
Diet should take the necessary steps for the appointment 
of a committee with a view to reconstruct the Techno- 
logical Institute, so as to form a technical high school 
(or rather a technical and military scientific faculty of 
a future university in the capital) by uniting with it 
several teaching institutions abeady existing in Stock- 
holm, as the Pharmaceutical Institute, the Institute of 
Forestry, the Military High School, &c. The motion 
was agreed to. The committee I asked for was 
appointed, and drew up a complete plan for the 
reconstruction of the Technological Institute as a 
Technical High School. Part of the alterations which 
it recommended have already been made. Unfor- 
tunately, however, a number of considerations have 
prevented the carrying out of the reform to the 
extent and in the direction which I proposed." 

"The long prepared new Polar expedition finally 
started for the north in 1872. The state of the ice on 
the north coast of Spitzbergen was more unfavourable 
in 1872 than it had been at any time since the coast 
was frequented by the Norwegians. Three days after 
our reindeer were landed they made their escape. 
Some hours before the time when two vessels acting as 
tenders to the expedition, which were not provided with 
a sufficient stock of provisions for the winter, were to 
start on their return to Norway, they were shut up by 
ice in Mussel Bay. The stock of provisions which the 
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expedition had at its disposal then became insufl&cient. 
Some days after, in addition to this, we were like to 
have been compelled to receive and maintain a large 
number of shipwrecked walrus-himters. In the end of 
January all our vessels were in danger of being wrecked 
during an exceedingly violent storm, which broke up 
the covering of ice which had previously been on the 
surrounding sea, &c. This expedition, notwithstanding, 
yielded important scientific results, among which I may 
mention the discovery on the Polar-ice itself of a dust of 
cosmic origin, containing metallic nickel-iron; researches 
by Dr. Kjellman on the development of algae during the 
winter night, which at Mussel Bay is four months long ; 
researches on the Aurora and its spectrum by Dr. Wij- 
kander and Lieutenant Parent, of the Italian Marine ; 
researches by Dr. Wijkander on horizontal refraction 
in severe cold ; a complete series of meteorological and 
magnetic observations in the most northerly latitude 
where such observations had up. to this time been 
carried on ; the discovery of numerous new contribu- 
tions to a knowledge of the flora of the Polar countries 
during former geological epochs; a sledge excursion under- 
taken under very difficult circumstances by Palander and 
myself, whereby the north part of North East Land was 
surveyed, and a journey, very instructive in a scientific 
point of view, made over the inland ice of North East 
Land, &c., &c." 

" The shutting up of the transport vessels in Mussel 
Bay was attended with very great exp3nse, which had 
not been reckoned upon when the expedition was 
planned, and which was defrayed exclusively by Mr. 
Oscar Dickson. When the news spres^d at home that 
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three times the number of men that had been intended 
were compelled to winter on Spitzbergen, Dickson placed 
100,000 (Swedish) crowns (about 5,500Z.) at the disposal 
of Baron Fr. von Otter, in case he considered it pos- 
sible immediately (in late autumn) to relieve us. Von 
Otter rightly declined the proposal as impracticable." 

" The comparatively unsuccessful issue and the heavy 
expenses of the expedition of 1872-73, by no means 
diminished Mr. Dickson's interest in such undertakinofs. 
On the contrary these were perhaps the reasons why he 
shortly after my return home declared himself willing to 
* go on.' A new Arctic voyage was projected to the 
Elara Sea and the mouths of the Obi and Yenissej, and 
we started from Tromso at midsummer 1875 in a small 
sailing vessel. I was on this occasion successful in almost 
completing the programme which had been arranged 
before our departure, a circumstance of rare occurrence 
in the history of northern voyages of discovery. We 
came here to a new, previously untouched field of in- 
quiry, and succeeded in bringing home exceedingly 
numerous contributions to a knowledge of the flora and 
fauna of the region we visited. I made my way with- 
out diflSculty in my little sailing vessel to the mouth 
of the Yenissej, and thus inaugurated, as I hope, a ne>v 
and important route for the commerce of the world. 
From the mouth of the Yenissej the vessel was sent back 
under charge of Docent Kjellman to Norway, while, 
in company with Docent Lindstrom, Dr. Stuxberg, and 
three sailors, I ascended the river in a Nordland boat, 
which we had taken with us for the purpose to Dudino, 
where we fell in with a steamer. From this point we 
continued our journey by steamer to Yenisseisk, and 
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thence overland by Ekaterineburg, Moscow, Petersburg, 
Helsingfors, and Abo to Sweden. During this journey 
the Swedish savants were received in the large cities 
with fete after fete in consequence of the enthusiasm with 
which the foremost geographical and commercial circles 
in Russia hailed the prospect of a sea route between 
Siberia and Europe.^' 

"There were, however, many doubters who affirmed 
that the success of the Proven in 1875 depended only 
on the uncommonly favourable state of the ice, which 
prevailed that year in the Siberian Polar Sea. This 
gave occasion to the expeditions of the following year 
(1876), which had for their object partly to continue 
the interesting scientific researches of the year 1875 in 
the Kara Sea, and along the river valley of the Yenissej, 
and partly to show that the success of the preceding 
year did not depend on a fortunate accident. Their 
expenses were defrayed by Messrs. Oscar Dickson and 
Alexander SibiriakojBF, and they were completely suc- 
cessful, notwithstanding that 1876 was a bad ice year. 
Before I started on this occasion for the Polar Sea, I took 
part as juryman in the department of porcelain and stone- 
ware in the Philadelphia Exhibition. I returned from 
America on the 1st July, and at Trondhjem stepped on 
board the vessel that had been chartered for the voyage. 
On the 15th August I was at the Yenissej, although I 
had halted at several places on the way. It had been ar- 
ranged that I should meet a party at the Yenissej which 
was to make its way by land under Docent Th^el to an 
appointed rendezvous near the mouth of the great river. 
I waited there seventeen days for these comrades in vain, 
and then returned successfully to Europe. 
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** For the present (July 1877) I am engaged in making 
arrangements on account of Mr. Sibiriakoff to send this 
summer to the Yenissej the steamer Fi^aseVy which has 
been purchased specially for the purpose, with a cargo 
of commercial goods, and with the equipment of a new 
expedition, having for its object to extend farther west- 
wards, if possible to Behrings Straits, the scientific ex- 
plorations in the Siberian Polar Sea commenced in 1875 
and 1876. His Majesty King Oscar takes a lively 
personal interest in this enterprise, and has made a 
liberal contribution to it from his privy purse. The 
balance of the expenses is to be defrayed by Messrs. 
Oscar Dickson and Alexander Sibiriakoff, and I hope to 
obtain for this undertaking support from the Eoyal 
Navy like that which was extended to the Expeditions 
of 1868 and 1872-73." 



CHAPTER II. 

THE SWEDISH ARCTIC EXPEDITI6nS OF 1858 AND 1861. 

We shall now proceed to fill in with the ilnore important 
details the rapid outline which Nordenskiold has 
sketched 6f those Arctic Expeditions which have re- 
vived the ancient glories of Sweden, and shown that the 
thirst for adventure, th6 love of the sea, aind the cool, 
daring, and tinflinching intrepidity whi^h characterised 
the old Norsemen, still run in the teins of their de- 
scendailts, and that the love of nature and 6f science 
still animates the Countrymen of Linnaeus and Berzelius. 
It waB with a scientific object ii view that the first 
Swedish Arctic Expedition was projected, and the series 
has always retained a strongly scientific character, 
though practical results of the greatest importance are 
already visible. 

The credit of originating the series of expeditions by 
which that part of the Polar Basin, which lies to the 
north of Europe, has bfeen explored, and its natural 
history investigated during the last twenty years with 
such energy, skill, perseverance, and success by Swedish 
men of science, must be ascribed to Otto Torell, now 
Chief of the Geological Survey of Sweden. The dis- 
covery of the Ice Age, the geological period during 
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which a great portion of the northern hemisphere was 
in the condition in which Greenland still is — covered 
with an immense sheet of ice — ^had conferred on the 
natural conditions of the high north a special signi- 
ficance foi* Scandinavia. To the study of glacial pheno- 
mena^ the importance of which had been first perceived 
by Professor Playfair of Edinburgh, by the Norwegiaii 
Esmarck, and the Swiss Venetz, and Charpentier, Otto 
Torell, while Adjunct in the University of Lund, de- 
termined to devote himself, and with that end in view to 
make himself acquainted with the natui'e of the high 
north by travelling. Hjb first voyage was to Iceland. 
In 1857, accompanied by Olsson Gadde, he travelled for 
three months in various directions across the island, 
making observations on its glacial phenomena, and rich 
collections of its marine fauna along the coast The 
following year he visited Spitzbergen. 

Spitzbergen, a group of islands, of which three are 
large and the others small, having a total area estimated 
at abotit 80,000 English square miles, lies 300 miles 
north of Scandiuavia, and 325 cast of Greenland. It 
was discovered on the 19th June, 1596, by the famous 
Dutch explorer WUliam Barentz, in the course of his 
third voyage to discover the North East Passage. 
Barentz is said to have circumnavigated Spitzbergen, 
but considerable doubt rests on this statement, and if 
it is correct the feat was not repeated until the year 
1863, when it was performed by Captain Carlson, a 
Norwegian walrus-hunter. 

The sea to the west of Spitzbergen was once a fa- 
vourite whale-fishing ground, to which most of the 
seafaring nations of Europe sent fleets of whalers ; 
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but the "right whale" is now extinct on its coasts, 
and the whale-fishing in that sea has long since 
terminated. 

Spitzbergen was next visited by Russians, who built 
huts in all directions along the coast, and carried on 
fishing and hunting, their principal game being wal- 
ruses, foxes, bears, and seals. The visits of the Russians 
became less and less frequent, and about 1830 it was 
only some private persons and the rich monastery, Solo- 
vetskoj, on the White Sea, that sent any vessels. The 
last Russian expedition to Spitzbergen for fishing and 
hunting appears to have been before 1850, though the 
date is not exactly known. 

It is only the Norwegians that in our days visit Spitz- 
bergen in order to hunt the walrus, with the exception 
of a stray Englishman like Mr. Lamont. According to 
Keilhau it was a Hammerfest merchant who, in company 
with a Russian, carried out the first Norwegian hunting 
and fishing enterprise in Spitzbergen in 17.95. Part of 
the crew consisted of fishing Lapps and Russians, and 
they passed the winter in Spitzbergen. But the now 
existing Norwegian fishing and hunting dates properly 
from the year 1819, when an English mercantile firm at 
Bodoe sent a galeasse, with a crew of eleven men, to 
Bear Island and Spitzbergen, for the purpose of ascer- 
taining whether fish and other aaimak existed in suffi- 
cient numbers to make fishing and hunting profitable. 
They returned froin Spitzbergen — they had missed Bear 
Island — ^with accounts of the abundance of walrus, rein- 
deer, and down, on Spitzbergen. A vessel with eight 
men was accordingly sent out from Hammerfest. But 
when they reached Bear Island, and the greater part of 
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the crew had landed for the purpose of hunting, a fog 
and a high wind made the skipper lose sight of land, 
and finding it impossible to regain it, he left his men 
behind and returned to Hammerfest The abandoned 
men provisioned their boat with walrus beef, and re- 
turned in it to Norway. Another expedition, similar 
in all points to the preceding, with the same skipper^ 
the same crew, and precisely the same result, was under- 
taken in 1821. In 1822 a party of Norwegians wintered 
on Spitzbergen at Cross Bay, and their success induced 
others to imitate their example, not always with the 
same fortunate result. The fishing and hunting is still 
carried on in these waters by vessels from Tromsoe and 
Hammerfest ; and these voyages, while on the whole a 
source of considerable profit to the owners of the vessels, 
have also been a school for the masters and crews in 
which the best qualities of a good seaman have been 
developed, especially those required for navigation 
among ice. 

For more than a century Spitzbergen has formed tlie 
base from which a number of expeditions have endea- 
voured to reach the North Pole. For this it is well 
adapted. A branch of the Gulf Stream gives its west 
coast a much higher temperature than is due to its 
geographical position. The existence of land to the 
north of it is exceedingly probable ; and, if it docs 
exist, it would form a very convenient stepping stone 
to the Pole. We shall briefly enumerate the expeditions 
that have endeavoured to make Spitzbergen a point of 
departure. 

In 1765 Admiral Tschitschagoff was sent by the 
Czarina Catharine of Russia with three vessels to 
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Spitzbergen to sail towards the North Pole. He reached 
the latitude of 80° 21', but found it impossible to 
advance farther. The following year he reached the 
latitude of 80' 28'. 

In 1773- Constantine John Phipps, afterwards Lord 
Mulgrave, sailed with the Sacehorse and CarcasSy with 
a view of reaching the North Pole. He got as far as 
SO"* 37' N. L., visited some of the Seven Islands, and 
mapped the north of Spitzbergen. In the beginning 
of August he was beset, but sawed his way through 
the ice, which at many places was twelve feet thick, 
and made his way back to England. 

In 1818 Captain Buchan,^ in the Dorothea, and Lieu- 
tenant (afterwards 8it John) Franklin in the Trent, 
attained the latitude of 80° 34' north of Spitzbergen. 

In 1823 Clavering and Sabine, in the ship Griper, 
visited Spitzbergen, and while Sabine carried on mag- 
netic observations on the inner Norway Island, Clavering 
went to sea and steered northwards, but did not get 
farther than 80' 20' N. L. 

In 1827 Parry, who had a short time before returned 
from his third Arctic voyage, which bad for its object 
the discovery of the North- West Passage, undertook his 
well-known expedition in the Heela, and made Treuren- 
berg Bay the starting-point of the sledge journey, in 
which he reached the latitude of 82"* 45^ N., then and 
for long after the highest attained by man. 

The same year the Norwegian geologist, Professor 
Keilhau, paid a visit to Spitzbergen, of which he has 
given an interesting account in his attractive work, Beise 
i Ost og West FinmarTcen. 

Ten years after Professor Lov^n, of Stockholm, visited 
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Spitzbergen, dredging along its coast, and collecting 
organic remains from its fossiliferous strata. This visit 
is remarkable as the first made from Sweden to Spitz- 
bergen with a scientific purpose. 

In the following year, 1838, the French Government 
sent to Spitzbergen in the corvette La Recherche a 
scientific expedition mider the leadership of P. Gaimard, 
and invited Scandinavian men of science to accompany it, 
an invitation which was accepted by several Swedish, 
Danish, and Norwegian naturalists. La Recherche visited 
Bell Sound in 1838, and Magdalena Bay in 1839. 
The great work in which an account of this expedition 
is given is unfortunately incomplete. It contains, be- 
sides, excellent views of the regions visited; among 
other valuable matter, important meteorological and 
physical obseryations, and a great number of drawings of 
objects of natural history, made Ilot the most part under 
the direction of the Danish and If orwegian members. 

It was in the year 1858 that Otto Torell undertook, 
at the suggestion of Prjofessor Lov6n, a voyage to Spitz- 
bergen* He fitted out in Hammerfest, g,t his own 
expense^ thje doop Frithiqf, of about si^ty-four tons 
burden^ imd sailed on the 3rd June accompanied, as has 
been already stated, by A. E. Nordenskiold and A. 
Quennerstedt. The wind was favourable until some 
leagues south of Bear Island, where it turned against 
them, and they encountered drift-ice, which made the 
ialand inaccessible. They now cruised for a week in 
the ice until they were about 30 miles west of Bell 
Sound, when t;hey succeeded in making their way 
through a belt of ice which lay several miles from 
land. On the IjBth June they nearcd Horn Sound, 
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where islands and hills were still clothed in their white 
winter dress, which, however, was daily disappearing, as 
the melting of the snow went on with incredible speed. 
Excursions were made in all directions, the geognosy of 
the region was described, glaciers were ascended, mo- 
raines examined, and specimens of markings collected, 
and dredging was carried on at the same time with great 
success at different depths up to a hundred fathoms. 
On the 28th they sailed to Bell Sound, where, the 
following day, they anchored at Middle Hook. There 
dredging was again undertaken with abundant success, 
birds and mammalia were shot and prepared, a tertiary 
formation containing fossil plants discovered, and bota- 
nical collections made, particularly of mosses and lichens. 
On 6th July they left this anchorage to sail north- 
wards, but calms and head winds compelled them to 
seek the north harbour in the same Ijord. There Nord- 
enskiold discovered thick vertical strata of limestone and 
siliceous slates rich in fossils of the genera Productus 
and Spirifer, and which therefore appeared to belong to 
.the Carboniferous Formation, and found these strata over- 
lain by other nearly horizontal beds belonging to the same 
tertiary formations with impressions of leaves as he had 
observed at Middle Hook. On the 24th July they 
again went to sea, and on the 28th anchored in Green 
Harbour in Ice Fjord, which they examined till the 2nd 
August, when they again steered northwards. On the 
4th they were at Amsterdam Island, on the 7th in 
another harbour between the Norways and Cloven Cliff, 
on the 10th in Magdalena Bay, on the 13th in English 
Bay, and on the 16th in Advent Bay in Ice Fjord. 
There they remained till the 22nd, when they sailed with 
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the view of visiting the Thousand Islands, but an 
easterly storm obliged them instead to shape their course 
for Hammerfest, where they landed on the 28th August 
with an abundant harvest of observations and collec- 
tions from aJl the differeDt places they had visited. 

In 1859 ToreU visited Greenland, going as far as 
Upemavik, the most northerly settlement. He ascended 
the inland ice, which covers the whole land like a 
single enormous glacier, and dredged along the coast 
to a depth of 280 fathoms. He thus accumulated rich 
collections and increased his experience of travelling 
in these remote regions. 

He had no sooner returned from his visit to Green- 
land than he began to form plans for another expedition 
to the Polar Sea. The Swedish Estates voted him a sum 
of 8,000 rix-doUars, which was supplemented by a fur- 
ther grant of 12,000, the total grant, 20,000 rix-doUars, 
being equal to about a thousand guineas. The Crown 
Prince, now King of Sweden, gave a contribution of 4,000 
rix-doUars. It was arranged that each of the scientific 
men who were to take part in the expedition should pay 
his own expenses. During the summer of 1860 ToreU 
visited Copenhagen and London. Carl Petersen, the 
experienced Danish polar traveller, who accompanied 
so many Arctic expeditions from Penny's to the latest 
one, in which he met his death, consented to take part 
in this, and to assist with the preparations. In London 
Toreirs plan was received with lively interest by Sir 
Leopold McClintock, Captain Sherard Osborne, and by 
Sir Eoderick Murchison, then President of the Geo- 
graphical Society. In the latter part of the summer 
Torell visited Norway, making observations on its 
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glaciers, until the return to Tromso and Hammerfest of 
the Spitzbergen walrus-hunters, from whom he obtained 
information and assistance in makii^g preparations for 
his projected expedition. 

During the winter ToreU submitted his plan to 
the Swedish Academy of Sciences. It embraced two 
objects— ra cpmprehensive survey of the geology and 
natural history of Spitzbergea and its coasts, and a 
geographical excursioiji still farther to the north and 
Aorth-east The latter wa^ to be qarried out by him- 
self, Nordenskiold, Petersen, and a number of picked 
men with boat-sledges and dogs, with a view to settle 
the question whether in the neighbourhood of the Pole 
there is really an open sea or not.^ During the absence 
of the party the attention of the other members of the 
.expedition was to be taken up with geological, zoological, 
paeteorological, and magnetic work. Observations on the 
,tides, on marine currents and on optical phenomena 
were included in the plan. JPrelimingxy aurveys were 
/ilso to be undertaken to determine as to the possi- 
bility of measuring an arc of meridian on Spitz- 
bergen, ajj undertaking that had been proposed by 
Captain (now Sir Edward) Sabine, more than thirty 
years before. The Academy expressed its warmest 
approval and made a representation to the Government, 
the result of which was the incre^ed grant to which we 
have already referred. 

ToreU was in treaty for chartering the steamer Fox^ in 
which McClintock had made his famous Arctic voyage, 
but did not succeed, so that he was obliged to be 
content with the jEoIus and Magdcdena^ two small 
vessels, the former of about ninety-two, and the latter 
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of about eighty-two tons, the ordinary size of the craft 
that sail from the north of Norway to Spitzbergcn, 
and also the handiest, because they can the more easily 
push through openings in the ice into the fjords, or 
between the many small islands by which Spitzbergeii 
is surrounded. On board the yEolu^, which was under 
the command of Lieutenant Lilliehook, were Torell, 
the chief of the expedition ; Nordenskiold, who shared 
the command with him, carried out the geological sur- 
veys and took solar obsers'^ations ; Malmgren, zoolo- 
gist and botanist ; Chydenius, physicist ; and Petersen, 
guide. On the sloop Magdalena, under the command 
of Captain Kuylenstjerna, were Blomstraud, geologist 
and leader of the scientific work ; Dundr, astronomer 
and physicist ; Goes and Snjitt, zoologist and botanist, 
the former also physician to the expedition ; and von 
Ylen, hunter and artist. An old seaman, Anders 
Jakobsson, who had accompanied Torell in his visits 
to Iceland, Greenland, and Spitzbergcn, was also 
attached to the expedition as assistant to the zoolo- 
gists. Though seventy years of age, he was still very 
active and much interested in it. 

The expedition was ready to start from Tromsoe on 
the 15th April, 1861, but its departure was delayed by 
northerly winds, accompanied by fogs and falls of snow, 
until the 7th May, when the two vessels were towed 
through Tromsoe Sound by the Norwegian mail steamer 

Aegir. After a short involuntary delay off Carlsoe the 
JEolus and the Magdalena put to sea. 

On the morning of the 10th May the voyagers lost 
sight of land, and by the evening of the same day they 
had fallen in with the first fulmar petrel {Frocellctria 

r, 
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ylaciulis), which they looked upon as a herald from the 
polar regioDS. This bird has its home in the high north, 
on the Fiiro lalands, the rocky islands of Iceland, Green- 
land, Arctic America, Ksmschatka, and Novaya Zemlya, 
It breeds among the highest fells in colonieft of. many 
thousand pairs, and every pair has but one egg, whiclc 
is very large, and is laid in the beginning of May, 




exceptionally in June. The fostering of the young is 
not finished before the middle of September. Together 
with the burgomaster (Larus glauctis) and the "tjufjo" 
{Lestris parasitica), it is the most dangerous enemy 
of the other birds, plundering their nests of eggs and 
young. The bird and the place which it inhabits have a 
suffocating carrionlike smell, and when taken living, it 
squirts from its bill a trainlik^ liquid of evil odour on 
any one that incautiously attempts to lay hands on it. 

" Obscente pelagi volucres, ftedisHimii ventria 
Frolayiea, unoeque manos, et pallida semper 
Ora fame." 
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On the 12th May Bear Island was sighted for the first 
time, and the vessels began to be surrounded continually 
by a great number of auks. Bear Island lies to the east of 
the Gulf Stream, and beyond its influence. Its climate is, 
in consequence, much more severe than might be supposed 
from its position. It is often concealed by fogs and 
swept by storms, and landing on it is always difficult 
and dangerous. Two attempts were made on this occa- 
sion, but both of them were frustrated by the drift-ice 
that lay dose packed along the shore. Leaving Bear 
Island on the 13th the vessels fell in with whales 
("finners") for the first time, and on the 16th they 
were visited by snow-buntings {Emheriza nivalis) on 
their way to the north ; they settled on the rigging and 
decks of the vessels ; among them were young a year old. 
They appeared to be very tired, and were not in the 
least shy. ' After a short rest they resumed their labo- 
rious flight On the 1 7th and 1 8th May, the wind being 
light and the sea calm, deep dredgings were carried on. 
On the first day a " Bulldog " machine took bottom at 
a depth of 1,000 fathoms, but did not work properly. 
A Brooke's apparatus, however, brought up some clay 
with Pclythcdamia from a depth of 1,320 fathoms. On 
the second day the " Bulldog " machine was successfully 
used. It brought up from a depth of 1,050 fathoms 
five different layers of clay containing animals, among 
others Annelids, and Holothuria, of which classes no 
species had been found at so great a depth. The delight 
of the naturalists at this find was naturally great. On 
the 18th the vessels were in TS** 45' N. lat., and 
12^31' E. long. Since the 15 th "finners" had been 
often visible, the sea had a beautiful azure blue colour, 

E 2 
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and its temperature varied between 2 '5'* and 3*8° C. 
Now the " finners " disappeared, the temperature fell to 
between 0"* and I'S** C, and the sea assumed a dirty 
green colour, arising in great part from a number of 
microscopical, slimy, ill -smelling algae belonging to the 
families Diatomacece and DesmidiecB. The boundary of 
the Gulf Stream, with its well-known blue colour, had 
been passed. "Finners" were not seen again until the 
return of the expedition in September in 78° N. lat. 
The temperature of the water was then about S'S*" C. 
It is probable that " finners " never live in colder water 
than this, and that the northern limit of their distri- 
bution coincides with sea of this temperature. It has 
to be kept in view, however, that this boundary line lies 
several degrees farther to the north in summer than in 
winter. 

After falling in among snow -covered drift-ice with a 
great number of rotges {Mergulus alle) and black 
guillemots ( Uina grylle ) and shooting a few of them, 
the expedition canie in sight of Spitzbergen on the 21st. 
Early in the morning the mountain-tops round Bell 
Sound and Ice Fjord were recognised from the sloop, 
and at 9 o'clock Prince Charles's Foreland was visible 
from both vessels. The land strongly resembled Norway 
as it had been left in its winter dress, only the pre- 
cipitous sea-faces of the glaciers with their beautiful 
greenish-blue colour, indicated a much colder climate. 
On the 21st thie vessels sailed along the Foreland and 
passed King s Bay and Cross Bay, and the glacier fifteen 
miles wide, which being here and there divided by 
elevated rocky ridges, is called " The Seven Icebergs.'* 
On the 22ad they passed Magdalena Hook, Danes' 
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Island, and Amsterdam Island, but falling in with pack- 
ice, which lay between the^ mainland, the Norways, and 
Cloven Cliff, and extended north and north-west as far 
as the eye could se.e, they returned and anchored off 
Amsterdam Island. A boat party was immediately sent 
off to ascertain the state of the ice. Finding it impos- 
sible to make way in a north-easterly direction, they 
turned to the north-west and rowed to a vessel that 
had been driving before a gentle breath of wind. Its 
skipper, the experienced Quane Mattilas, whom we shall 
often encounter in the course of this narrative, informed 
the Swedes that a belt of ice to the northward, visible . 
from his " crows' . nest,*' completely blocked the way. 
They accordingly returned to the vcasels. 

During the whole voyage no birds had been seen but 
auks and black guillemots, on their way northwards in 
immense flocks to revisit their old breeding-places. The 
same night, however (23rd May), great numbers of 
barnacle geese (Anser hemiela) were seen flying towards 
the north-east^ perhaps to some land more northerly 
than Spitzbergen. The existence of such a land is con- 
sidered quite certain by the walrus-hunters, who state 
that at the most northerly point hitherto reached such 
flocks of birds are seen steering their course in rapid 
flight yet farther towards the north. 

" We were occupied as best we might with the exami- 
nation of this hypothesis, the clearing up of which is 
reserved for futurity," says Chydenius, '* when we were 
interrupted by an adventure which ought not to be left 
untold, as it had for us the charm of novelty. Two of 
the crew were harpooners, and among the best walrus- 
hunters existing. The guns lay ready for use loaded 
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with pointed bullets, the polished lances and the care- 
fully coiled lines were in their places, and the harpoons 
hung in the fore where the harpooners sat, and, like the 
no less skilful steersman, eagerly looked for game." 

" Hitherto none had been visible, but now the steers- 
man said that he saw walruses in a direction which he 
pointed out with his hand. In this direction two small 
black specks were visible, which an unaccustomed eye 
'would never h*ve discovered at such an immense dis- 
tance, and it certainly could not have traced in them 
the least resemblance to animals. The hunters, however, 
stated that they were two walruses sleeping on a piece 
of ice ; and we rowed for a little with a view to ascertain 
how far in among the drift-ice the animals lay. A short 
consultation was held about the quickest and easiest 
way of getting at them ; we resolved on going by an 
open channel in the ice, which extended to a point which 
was about ?00 feet from being within range of shot. 
At first the ^imals had the appearance of two yellowish- 
brown shapeless lumps. Suddenly two walruses, quite 
close to the boat, raised their heads above the water, 
with a pair of long white tusks projecting from each of 
their mouths. They lifted a part of their round bodies 
out of the water, looked at the boat and ducked hastily 
under, head foremost. After some moments they again 
came up, but it was thought best not to follow them 
for fear of frightening the others that were the first 
objects of pursuit. In the meantime we had come so 
near the latter that the harpooner stopped rowing, fixed 
the line to the harpoon and stuck it on its shaft. He 
now stood in the fore and made a sign with his hand 
whidbi way the boat should be steered. Few words, 
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only the most necessary, were spoken, quite silently the 
eight muffled oars passed through the water, and silently 
hut speedily the boat glided over its surface. The 
animals did not move. Finally the boat got behind an 
immense block of ice, against which the sea broke furi- 
ously, and thus prevented the noise of the motion of 
the boat among the ice from being heard. The breakers, 
however, had to be avoided, and the boat came again in 
sight of the walruses. It was not long before they began 
to move, and one of them raised its head. That instant 
the boat stood still, all bent down as well as they 
could, and soon it was whispered * They are lying quiet.' 
The harpooner placed himself with his weapon ready 
for a throw and a gun close beside him. A few fathoms 
more and they were within reach, when the animals 
lifted up their heads, regarding us with unconcern, and 
raising the anterior part of the body, the thick hide on 
the neck lying in great folds. ' They will dive ! Shoot I 
I this — you that — close behind the ear." The boat 
stood still, the harpoon whistled through the air, and 
two shots were heard. Both walruses sank down on 
the ice, one motionless — the steersman's bullet had hit 
home — ^the other showing signs of life. Duncr handed 
his gun to the steersman. Again a report, and a stream 
of blood from the neck where the shot had taken effect. 
The animal raised itself up half its length. * Shoot ; 
I cannot reach the gun,' cried Uusimaa, a skilful Quane 
harpooner. I fired, the beast sank down, and a new 
stream of blood from the breast gave hope that it had 
got enough, but already part of its body was beyond the 
edge of the ice, and it sank and disappeared." 

" The boat was now" pushed forward to the edge of the 
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low piece of ice, on which we all sprang up. The re- 
maining walrus, a beast of ten feet in length, was stripped 
of its skin and a three-inch thick layer of blubber 
and deprived of its head with the ivory-like teeth 
eighteen inches long. This time the gun and not the 
harpoon had done the work. The ball had hit the right 
place behind the car, the only place where it causes imme- 
diate death, for if it strikes any other part of the head 
it is flattened against the incredibly solid bone or passes 
through a part of the brain, the penetration of which 
is not at once fatal. If it enters any other part of the 
body it remains harmlessly in the thick layer of blubber 
— walruses are often found with balls in the blubber — 
or it does not cause death until the animal has reached 
the water, as was now the case. If a swimming walrus 
receives a mortal wound it sinks immediately, and there- 
fore the gun ought only to be employed to confuse it 
till it can be reached by the harpoon, for it and the 
lance are always the main weapons in this kind of hunt- 
ing. We had scarce cast loose our boat when an im- 
mense number of gulls, that had gathered in the neigh- 
bourhood immediately after the death of the walrus, 
alighted in order to feast on the remains. Now, as 
always, the glaucous gull {Laru^ glaucus)^ which of old 
Martens, for its stately bearing, obtained the name of 
'Burgomaster,' was the most active and least shy 
among these guests; after it the pretty snow-white 
ivory gull (Larus ebumetis). Marten's * Councillor ' ; a 
kittiwake {Larics tridactylus) and a fulmar petrel or 
two bore them company." 

" When a man approaches a walrus he must, especi- 
ally if it is lying upon ice, make as little noise as 
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posuble not to frighten it ; but this is not necessary 
vitli the seal, except it be close to its hole, for then it 
ia very easily frightened. If it be in open water or 
among drift ice it may be enticed to come nearer the 
boat by whistling or other noise, as we observed several 
times during the voyage. It held its head far above 
water, evidently listeniug to the sound, went under 




water and came up in another direction. A shot 
frightened it only for a short time." 

The naturalists of the expedition employed themselves 
in dredging, familiarisihg themselves with the extra- 
ordinary richness of the Arctic waters in marine life, 
in botanisiug and geologising on Amsterdam Island, 
which consists of fine-grained grey granite, passing into 
gneias-granite and mica-sf^hist. ITie ground was still 
covered with snow to a depth of eight to ten feet, but 
on the precipitous mountain sides where no snow could 
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lie there were found growing Cetraina nivalis, cucul- 
lata, islandicay and the black Umbilicaria arctica, the 
high-northern '* need-bread," on which many polar 
travellers have maintained life, and other lichens. On 
the ledges and in fissures brownish-green carpets were 
formed of Salix polains and mosses, among which the 
most common were Ptilidium ciliare, Dicranum scopar- 
ium, Rhacomitrium hxnuginosum, Gymnomitrium con- 
civnatum, Hypnum cupressiforvie, Polytmclui^ &c. Here 
and there stuck up Cevastium alpinnm and Cochleana, 
the scurvy grass from the former year, nearly as green as 
in summer. 

After anchoring in Kobbe Bay and remaining there 
some days, Torell, seeing large masses of ice go drifting 
past before a northerly wind, determined to attempt to 
force a passage north of Spitzbergen. The vessels 
accordingly sailed on the 30th df May, but on reachiug 
the latitude of Cloven Clifi" pack-ice was found stretching 
to the north and north-east as far as the eye could 
reach. On the 31st the thermometer stood at — 6*5° C. 
After several days' hard work among the ice and an 
unsuccessful attempt to reach Brandy wine Bay, the 
jEolics and Ma^dalena came to anchor in Treurenberg 
Bay on the 7th June. The Swedes considered them- 
selves fortunate in having reached, at so early a period 
of the year, a harbour so far north, from which they 
could at the first opportunity reach the coast of North- 
east Land, which was still blocked up with pack and 
bay ice. It was from this point that Parry started on 
his famous polar expedition. During his absence from 
the 2l8t of June to the 22nd of August, 1827, his 
officers carried on extensive researches in the neighbour- 
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hood, which thas became one of the best known on Spitz- 
beigen. Near the bay there was a buryiog-place with 
about thirty stone mounds, probably dating from the 
time when the Dntcfa and other nations were drawn in 
thousands to Spitzbergen by the atti-actions of tlie whale 




fishery. A Dutch inscription, dated 1730, was found 
by the Swedes, and Parry found another dated 1690. 

The Swedes paid a visit to Hecia Cove, Parry's har- 
Iwur, protected from the north by Cape Crozicr with its 
htU of quartzite. It m'as on this point that Parry and 
hia lieutenant, Crozicr, carried on their magnetic and as- 
tronomical observations, and on this height they erected 
a flagstaff with a copper plate bearing an inscription to 
preserve the memory of their visit. Here was found a 
fl^stair, which, however, was only the highest portion 
of Pany's flagstaff, and the copper plate was cut away 
80 that only a few small pieces remained under the heads 
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of the nails with which it had been fastened. Hecla 
Mount, about 1,720 feet high, was ascended, and from 
its top an extensive view was obtained of North-east 
Land, which is very flat along the coast with rounded 
hills of inconsiderable height. In the interior it is 
covered with a continuous snow-plain of about the same 
or somewhat greater height above the sea than the top 
of Hecla Mount, and to the south of Niew Vriesland, the 
interior of which is also occupied by a similar unbroken 
snow-plateau. In the neighbourhood large masses of 
hyperite were found ; and to the iron which this eruptive 
rock contains the Swedes attributed certain irregulari- 
ties which appeared in the magnetic observations. In- 
terestiDg as was the (discovery of this rock on the other 
side of the bay to the geologists, it was not so to the 
physicists, who found that all their magnetic observa- 
tions were affected by its presence. Scarcely had the 
Swedes anchored in Treurenberg Bay than they found 
themselves shut in along with four other vessels that 
had accompanied them, and were engaged in walrus 
hunting. An attempt to force the ice on the 12th of 
June was frustrated by a calm, and on the following 
day the bay was filled with pack ice. 

Midsummer eve found the expedition still imprisoned 
in Treurenberg Bay, but the great Scandinavian festival 
was duly celebrated. The sun shone in a beautiful 
blue sky, but he had not been able to bring forth from 
the reluctant earth leaves and flowers for a garland, 
much less for the indispensable midsummer pole. What 
the land could not furnish the sea supplied. There 
grew luxuriant forests of seaweed, brown Laminaria, 
with leaves four feet in length, and stalks nearly as 
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long. With these a high pole was decked, which was 
raised oa JSohxs' Mouut, and oruamented with all the 
flags and standards that were available. Alongside of 
the pole was kindled an immense drift-wood &[e, and 
round them were assembled the members of the expedi- 
tion and the crews of the imprisoned vessels, among 




whom were representatives of the four northern peoples 
— Swedes, Norwegians, Danes, and Finns : the Lapp 
even not being wanting. Tlie burning pile, the mid- 
summer pole, the ci-osB of iEoIus, the variegated assem- 
blage lighted up by the flame, the mount with the 
graves, the pack ice stretching as far as the eye could 
reach, over which the midnight sun in the cloudless 
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firmament right to the north beamed mild and hopeful 
— all formed a picture ■which, says Chydenius, " by its 
contrasts made an indelible impression on us all. The 
gayest sport and the most serious earnest contended for 
the mastery ; the former won, for seldom have glasses 
cUnked more cheerfully than by the graves in Sorgo 
Bay." 

During the weeks that elapsed from the imprisonment 
of the vessels till their release the zoologists carried on 




dredgings, the other members of the expedition being 
employed in copying charts, with a view to future ex- 
cursions, and in calculating observations. On board the 
.Molus meteorological obsen'ations were taken hourly : 
bnd measurements were made of the tides. 
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At length the ice broke up, and od the 2Dd of July 
the ships got out to sea accompaDied by the Jcien 
Mdyen, a fishing vessel that had been imprisoned along 
with them. 

June is the spring month of Spitzbergen. The sun 

rose higher and higher above the horizon, and his rays 

were by no means powerless. The snow first became 

soft and water-drenched, and disappeared in spots from 

the ground. On the 11th June Cochlearia Jenestrata, 

and the polar willow began to open their buds ; on the 

22nd June the first expanded flowers of Saxifraga 

oppositifolia were gathered, a sign that the midsummer 

sun had at length won a victory over the northern 

winter, and on the 26th there were in flower Draha 

alpina^ CocJUeaina, Cardamine hellidifoUa, and Scixi' 

fraga ceimtia^ and here and there Oxyria, and the 

willow, and in the beginning of July Cerastium 

alpinum. Small Podurcs hopped about in a lively way 

among the snow. By the 7th June there were seen on 

Hecla Mount, more than 1,500 feet above the sea, a 

number of gnats, and on the 21st there were captured 

near J£olus' cross Diptera^ which, however, were unable 

to raise their wings to a higher flight than a foot or two 

from the ground. Small spiders and a kind of worm, 

like our dew- worm, living in the already thawed grouud, 

were found here and there. 

During nearly the whole stay of the expedition in 
Treurenberg Bay the thermometer was above the freezing 
point; and after the 22nd June it did not sink below it, 
while it once rose as high as 15° C. (66*' F.) in the sun. 
The mean temperature of the month of June, including 
the cold days in the beginning, when the vessels were 
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cruising off Red Bay, was, according to 305 observations 
made on the JEolus, l'?** C. (SS** F.). The temperature of 
the water, filled as it was with colossal ice masses, also 
underwent a remarkable rise. During the first week it 
had kept under the freezing point, and even fallen to 
-1'5°C., but afterwards it rose as far as to + 2*6'' C, 
while the ice floating in it visibly melted, and thus took 
up heat from the water. This rise, which, of course, 
cannot be ascribed to the immediate action of the sun, 
was specially perceptible at those times of the day when 
the tide set in from the sea. By the end of the month 
the border of the fast ice was a little south of the 
position which it occupied on Parry's arrival, as stated 
by him. 

Snow, and on one occasion rain, fell in abundance 
during the first part of June, but none during the 

remainder. Towards the end of the month the fogs, 
that before had been rather troublesome, also dis- 
appeared. 

With the beginning of July summer set in with 
a surprising rapidity of which the inhabitants of more 
southerly regions can form no idea. The temperature 
now occasionally rose to 11° C. (52"* F.) in the shade ; the 
strong light was troublesome to the eyes, and the heat 
oppressive, when any hard work had to be done in the sun. 
The ice-foot, undermined by the waves, broke asunder 
and tumbled down, the bare patches on the fell sides, 
and on the level low land hourly extended themselves, 
and where skating had been going on shortly before 
rapid toixents cut deeply into the loose gravel of the 
terraces and slopes. 

** The promontory where we lay," says Chydenius, 
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"raises itself terrace-wise in gentle slopes towards 
Heda Mounts and the ground, deprived of its winter 
coyering, resembled with its loose surface of gravel and 
fragments of mica, hyperite, and limestone, a fallow-field 
sparsely overgrown with Saxifrages, DrdbcBy Cardamine 
hdlidifolia and Cerastium nlpinum, the plebeians of the 
Arctic flora, now in their best flower. The freshwater 
pools were visited by small flocks of Tringa marithna 
in search of larvae, and here and there the beautiful 
Phalaropus was seen to pluck the alga Nostoc commune^ 
which is plentiful in these waters, but not yet developed. 
An eider or two had built here their artless nest, and 
had newly laid their eggs. Along the beach, and mostly 
near the mouths of the streams, large flocks of htruH 
tridactylus, which in company with fulmar petivls and 
terns, restless and noisy, luxuriated on Ll/miritne, Crus- 
tacea which are found in immense numbers at this 
season on the coast of Spitzbergen, and in the interior 
of the fjords where they in spring have their favourite 
habitat at the mouths of the glacier streams near the 
surface of the water. The terns swarmed around in the 
air, and darted in swift flight down on their prey, while 
the fulmar petrels swam about and caught their food 
with little exertion." 

Torell proposed to repeat Parry's attempt to reach the 
North Pole by a sledge journey over the ice. He pointed 
out that though Parry concluded his account of his 
expedition in 1827 with the declaration that such a plan 
could not be carried out, yet in 1845, after many yeara of 
ripe consideration and new experience, he stated it as his 
belief that if a sledge expedition could start from Spitz- 
bergen as early as the month of April it might be able 
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to rejich tlie pole and avoid the three main difficulties 
he had to contend with, namely the uneven nature of 
the ice, the softness of the snow, and the current which 
carried the ice towards the south. The ice would then, 
Parry thought, show a hard and unbroken surface. It 
would probably lie motionless and reindeer might be 
employed. The forming of dep6ts and the sending out 
of returning parties were also proposed. Thus the only 
man who had made the attempt, but failed and declared 
it hopeless, came in the end after many years' considera- 
tion to hold the view that such a journey was possible. 
Admiral Wrangel was of the same opinion. He twice 
travelled with dog-sledges far to the north of Siberia, 

Torell had hoped to reach north Spitzbergen by the 
beginning or middle of May, as he had been informed 
that the walrus-hunters were sometimes at North East 
Land by the end of April. His plan wiis that Norden- 
skiold, Petersen, and he, with two men and three teams 
of the best dogs should start for the north, accompanied 
at first by two reserve parties, one to return after four 
or five days and the other after nine or ten days. He 
reckoned that without the help of dep6ts or reserve 
parties five men could be out between forty and fifty 
days and with the help of reserve parties nine or ten 
days longer. He had devoted himself for a long time to 
the working out of the plan and to the perfecting of all 
the details. It had now to be abandoned because in the 
first place the continuance of northerly winds delayed 
V too long the departure from Tromsoe, and in the second 
place during the long imprisonment in Treurenberg Bay 
the ice was found to be quite unsuitable for a sledge 
journey, and finally when the vessels could leave the 
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bay the season was so far advanced and the ice to a yet 
greater extent so broken up that such a journey could 
not be thought ot Even if smoother ice might possibly 
have been reached after a week's work no very high 
latitude could have been attained. There was there- 
fore no alternative but most reluctantly to abandon 
the plan of the sledge journey northwiirda. It was then 
resolved, as indeed had been agreed upon beforehand in 




case the first plan could not be can-ied out, that ToroU, 
Nordenskiold, and Petersen should undertnke a boat 
voyage through Hinloopen Strait, wliile Chydcuiug went 
northwards to carry out the preliminary survey for the 
measurement of an arc of meridian. 

The boat jmrty started on the 10th July, passing the 
mouth of Murchison Bay, landing first on a little island 

F 2 
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where Eussian sailors had raised a fine cross with 
numerous inscriptions, and then on what on old maps 
was called North East Island but which turned out to 
be a projecting part of North East Land. The rock 
here was found to be an unfossiliferous limestone, the 
strata of which were very much twisted, having been 
exposed to the action of the eruptive hyperite which 
traversed them at several places. 

They then proceeded down the Strait, Petersen's 
rifle keeping the cook well supplied with fresli rein- 
deer beef, at least after Cape Fanshawe was passed, 
walrus-hunting also being prosecuted occasionally. 
On the 13th July they ascended one of Fosters 
Islands. Here high mountains with steep sides bound 
both sides of Hinloopen Strait. At several places 
there are immense glaciers, one about seven miles 
broad and standing out into the sea with its perpen- 
dicular wall. Enormous flocks of auks sought their 
food among the ice. Numbers of walruses were to 
be seen in the sound. The splendid illumination of 
the sun, which at this season does not set, and the 
abundance of animal life, gave the whole landscape a 
stamp of strangeness and grandeur which made a deep 
impression on the spectator. South of Wahlenberg's 
Bay a bed containing Permian fossils in great abundance 
was met with. These were the first fossils found on 
North Spitzbergen. As the party proceeded towards 
South Waygat's Islands a fog came on and they found 
it difficult enough to make their way with the aid of the 
compass among the pieces of drift-ice. Innumerable 
walruses tumbled about in the water, or lay crowded 
together on the low pieces of ice that were everywhere 
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floating about A piece of ice was often packed so full 
of them that not only the ice itself but part of the 
bodies of the walruses were sunk under water, while 
others swam round and, when there was no vacant 
place, endeavoured by strokes of their great teeth to 
drive away their comrades already in possession. Once 
when the boat in the fog came quite close to such a 
low piece of ice, on which thirty or forty walruses lay 
close together without troubling themselves about its 
approach, one of the men gave a sudden cry. The 
walruses threw themselves immediately into the sea in 
great disorder and with much noise, but came im- 
mediately up again behind a neighbouring piece of 
ic«, appeared very curious, and tramped the water, 
so that a third part of the body was raised out of the 
sea. With their great bodies and long teeth they were 
a very peculiar spectacle. 

After visiting Wahlenberg's Island where some young 
of the Arctic fox. Cams lagopus, were seen, the Swedes 
rowed amid innumerable walruses to a mountain on 
the south-west side of North East Land, to which as 
it was rich in fossils they gave the name of Angelinas 
Mount. During the row they harpooned a walrus, and 
as they were towed along by it, they were surrounded 
by over fifty of its companions which gathered from ail 
quarters and swam in a half circle after the boat within 
shot. Even Petersen, though so familiar with the animal 
world of the north, was at first somewhat taken aback at 
this, and gave orders that all guns should be loaded. The 
animals, however, were moved by curiosity not revenge. 
They followed peaceably for a considerable distance, often 
raising their clumsy heads as far as possible out of the 
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water the better to view the proceedings. Even when 
the dead walrus was drawn up on a piece of ice to be 
flensed, its comrades looked on, plashing among the ice 
that was floating about, till the blood, mixing with the 
water, drove them away. 

After collecting a large quantity of fossils at Angelin s 
Mount the party rowed along the shore to another 
mountiiin, 2,000 feet high, which strongly resembled it. 
This they named Lov^n's Mount. Its upper part con- 
sists of hyperite and with its flat, steep, and black sides 
strongly resembles a roof. Underlying the hyperite are 
horizontal lime- and sand-stone strata with nearly per- 
pendicular faces towards the sound, giving the whole 
mountain the appearance of a regular colossal building. 
Another rich collection of fossils was made here. The 
party then proceeded down the Strait, but after two 
hours' rowing they were met by fast ice and obliged 
to turn. They then rowed along the west side of the 
sound, taking an hour to pass a broad glacier. After it 
they came to another which lay like a stratum of rock 
on a perpendicular clMF of hyperite, and accordingly 
tumbled with its ice over the rocks into the sea. The 
hyperite was found to be beautifully polished and 
marked, and here, as at several other places, were found 
many signs that the ice in former times had occupied a 
larger area on Spitzbergen. On reaching Dym Point, a 
number of eider-nests were found containing some fresh 
^ggSj which afforded a welcome means of varying the 
auk soup which for some time had formed the standing 
dish. Between Dym Point and Cape Fanshawe .the 
Swedes passed the greatest auk-fell they had hitherto 
seen, "Black cliflfs, 800 to 1,000 feet high here, for a 
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stretch of about a mile and a half, rise perpendicularly 
out of the sea, inhabited by millions of auks which sit 
close packed together in all the clefts and crevices, and 
we were witnesses of the literal truth of the well-known 
statement that the air is darkened by the number of 
fowl flying out of such a fell when a gun is fired, with- 
out it being possible to distinguish any diminution 
in consequence in the number of those which sit still 
so quietly that some, which had made their nests, 
could be reached from the boat and taken with the 
hand. Where we rowed forward there were besides 
great flocks upon and between the ice seeking their 
food." Here also was found, rising from the sea to a 
height of 1,000 feet, a perpendicular wall of hyperite, 
everywhere split vertically into basalt-like, upright, four- 
or eight-sided columns, standing free or only connected 
with the main rock by a small corner, and sometimes 
crowned capital- wise by a stratum of greyish- white 
limestone. 

After passing Cape Fanshawe the party next entered 
Lomme Bay, on the west side of which they found 
the largest glacier they had yet seen on Spitzbergen. 
It is about ten miles wide, and projects into the 
sound with a curved front. The stratification of the 
ice is horizontal. After rowing nearly seven miles 
into the bay, a small sandy beach was met with, on 
which they drew up their boat. Near this, a little 
farther up tlie bay, were found some grassy terrace-like 
slopes. Here Petersen landed and in a short time killed 
three reindeer, which the Swedes could hardly believe 
to be the same species of animals as those they had shot 
at Treurenberg Bay scarcely four weeks before. Then 
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they were so lean, as if they had consisted entirely of 
skin, bone and sinew ; these, on the contrary, might have 
competed as fat stock at an English cattle show, for the 
largest rein had a layer of fat four to five inches thick 
on the loin. After visiting an island in the sound where 
a walrus-skin had been left, the party sailed with a 
favourable wind to Dep6t Island in Murchison Bay. 
The Colics had sailed, but Lilliehook had left according 
to agreement a writing in a cairn, which they found. 
Lightening the boat of a sackful of fossils and other 
superfluous articles, they proceeded without resting to 
Shoal Point. The beach here is everywhere covered 
with an enormous mass of driftvrood among which are 
found pieces of pumice-stone, birch-bark, cork, poles 
and floats from the Lofodden fisheries, with other things 
which had been carried hither by currents from the 
south. The driftwood formed a broad line along the 
beach. Farther up was another line, where the water 
now scarcely comes even during spring tides, probably 
elevated by a raising of the land. In this line the 
driftwood was far older and undergoing decomposition. 
While Torell was examining all this, he found among 
other things a well-preserved bean of the West Indian 
plant Entada gigalohium. This bean, which is upwards 
of an inch and a half across, floats with the Gulf 
Stream through the Atlantic, is found not unfrequently 
on the coast of Norway, and being also found on North 
Spitzbergen, afibrds the most convincing evidence that 
the Gulf Stream reaches this high latitude.^ Following 

^ De Candolle states that one of these heans was found under the 
roots of the oldest chestnut tree in Paris, and that on being planted 
it germinated and grew. There is another bean of the sane kind 
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the ^olus, the boat party arrived on the 21st July at 
the north side of Low Island and there feU in with 
Mattilas and his sloop. He informed them that Lillie- 
hook had sailed the night before for the Strait, and that 




from the top of the mast of his sloop he could see with 
his glass Chydenius' boat at the border of the fast ice 
that yet covered Brandywine Bay. After a rest the 
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party determii^ed to join Chydenius, and hearing from 
him that Lilliehook intended to return soon they waited 
his return between Bird and B.randywine Bay. Ascend- 
ing a high n^onntain, they came, at; a height of about 
1,500 feet, to a plateau almost free of snow and bounded 
on the north by Bird Bay, towards which the rocks rise 
perpendicularly. From this plateau the mountain top 
raised itself, covered wdth snow, or rather loose fine- 
grained ice. From ijts highest point there was a splendid 
and uncommonly extensive view in all directions which 
the glorious weather with w-hich they \Yere favoured 
'enabled the Swedes thorqiighly to enjoy. In the north 
the horizon was boui^ded by an eqdlesg ice-field, in 
which from this height no opening could be distinguished, 
and whose uniformity was broker^ only at some few 
places by the groups of islands lying north of North 
East Land, the Seven Islands, Waldei^ Island, Great and 
Little Table Island, and the land n^arked on Parry's inap 
** Distant High Land." Towards the east the view was 
bounded by the high desolate snow plain which occupies 
the whole of the interior of North East Land. In the 
west, notwithstanding the great distance, it was possible 
clearly to distinguish the contours of the mountain tops 
around the Norways and Cloven Cliff*. In the south-west 
Grey Hook and Hecla Mount were visible, and to the 
south of the latter two isolated, very high, pointed, 
snow-covered summits, which were believed to be 
situated on the north shore of Stor Fjord. On the 23rd 
July the boat party rejoined their vessel which had 
again anchored off" Low Island and found all well. 

Chydenius in the meantime had been at work in 
the neighbourhood of Low Island, and with the help of 
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Parry's map had come to a clear understanding as to 
how the triangulation should be arranged as far south 
^ the mouth of Hinloopen Strait, and the Mollis had 
revisited Treurenberg Bay and there fallen in with 
Mattilas, who, under a heap of driftwood, had just dis- 
covered one of Parry s dep6ts, containing a gun, now 
useless, an ammunition chest of \vood, lined with lead, 
cartridges and loose powder, all in good preservation, 
and eleven hermetically scaled tins. lu one of the 
latter, on its being opened, was found roast meat, im- 
bedded in jelly and fat, that tasted as well as if it had 
been placed there the day before. On the well-made 
ammunition chest the word Ilecla could be clearly dis- 
tinguished, and the wood, like all wood on Spitzbergeu, 
was scarcely in the smallest degree aflFected by the air. 

Torell and Nordenskiold, on the 26th July, started 
again with their old crew from Low Island to examine 
the hitherto unexplored coast of North East Land. The 
jEolus was to visit l)ep6t Island, and then lie at suitable 
anchorages between Foster's and South Waygat's Islands 
till the 24th August, afterwards in Lomrae Bay, then in 
order at the Kussian Islands, mouth of Wijde Bay, Ked 
Bay, the Norway s, and Kobbe Bay, and if the boat party 
did not turn up it was not to run the risk of an involun- 
tary wintering, but to go by degrees to the more southerly 
harbours of Spitzbergen, and thence to Norway. Torell 
and Nordenskiold were accompanied as ftir as Brandy- 
wine Bay by Lilliehook, Malmgrcn and Chydenius, the 
whole party numl)ering sixteen men in four boats. At 
Brandywine Bay, one of the boats, made of galvanised 
iron, was drawn up on the beach, and a dep6t formed. 

On a steep ridge which starts from the neighbourhood 
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of this point Malmgren made a rich collection of plants. 
On the lower slopes there is a moist and soft carpet of 
the liveliest green, for the most part composed of mosses, 
Avlacomnium turgidum and Hypnum uncinaiwm, spread 
as a thick covering over a black layer of peat a foot 
thick. On this damp soil there flourished in large 




numbers several species of grass : Ahpecurus cdpinus, 
Dupontia Fishen, Poa cenista ; and among other plants 
the little Ranuncidus hyperhoreus distinguished itself ; 
Oxyria reniformis, a foot high, and large-leaved scurvy 
grass. CocMearia fenestrata shot up in astonishing 
luxuriance at the less marshy places, mixed with the 
stately Rammcvlus sidphureus, whose golden-yellow 
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flowers came up to the wanderer s knees. Not to name 
other favourites of the Arctic soil, Saxifrages, Cerastium 
alpinum, Potentilla emarginata here had the fowl-fell 
as their home and formed a strong contrast to the 
stunted specimens found on the gravel wastes. Nor 
were the driest places without occupants ; yellow Drabce 
and poppies, with Saxifrages, Cardamine hellidifolia, the 
dwarf willow and Dryas^ alternating with reddish 
patches of the hitherto unknown grass Catahrosa ml- 
foidea^ were strewn like bouquets over the greyish brown 
ground. Among mosses the American Pottia hyperhorea 
distinguished itself, and among lichens the Usnea 
melcixantha, which occurs in North and South America, 
in the latter along the Cordilleras, and which like many 
other plants is peculiar to East Spitzbergen, being absent 
on the west coast ; so different are the natural produc- 
tions of the two coasts separated only by a comparatively 
small extent of high land. Nor were the steep fell 
slopes without some, though scanty, vegetation. Torell 
brought down from a height of 1,500 feet several speci- 
mens of Luzula hyperhoi^ea^ Stellaria Edwardsiy and 
Papaver nudicaide. The locality, however, was favour- 
able, the slope was to the south, and sea-fowl in millions 
breed there. 

Starting from Brandy wine Bay Torell and Nordenskiold 
rested first at North Cape, the northernmost point 
of North East Land, resuming their journey on the 
afternoon of the 28th July, but not proceeding 
farther than a small island, one of two lying to the 
south-east of North Cape, which they named Castrens 
Islands. From the top of the larger island, about 1,000 
feet high, an excellent view was obtained of the sea 
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between the Seven Islands and the mainland. The ice, 
which was thought to have been dispersed, was found to 
have collected anew, so that there appeared to be little 
hope of being able to force a passage through it. This, 
however, turned out to be practicable, and the party- 
landed on the southern point of Parry's Island. Parry's 
Island is almost entirely occupied by two mountains, 
about 1,500 feet high, separated by a low valley. The 
rock is gneiss, traversed by veins of granite, in which 
there are to be found here and there crystals of tour- 
maline. Although the geological formation is thus the 
same as on North West Spitzbergen, and the diflference in 
north latitude does not amount to a degree, the difference 
both in animal and vegetable life is very striking. It is 
probable that a cold ocean-current from the east is the 
cause of this state of things. In the valley the vegeta- 
tion is extremely poor ; even on the fell sides manured 
with birds' dung it is very scanty, consisting only of some 
few phanerogamous plants, among which are the yellow 
poppy of Spitzbergen, and stunted lichens. Here and 
there however there was a little green, and at one place 
there pastured three large and fat reins which were shot. 
Traces of foxes were visible in the sand. 

Up to this time the weather had been fine with few 
exceptions. It now changed and became rainy and foggy. 
Bad weather compelled the Swedes to remain on Parry's 
Island during the 31st of July. The following day it 
was only with difficulty they could make their way 
through the mist and the closely packed ice to Marten's 
Island, the most easterly of the Seven Islands. They 
ascended the highest summit on Marten's Island, but 
could see nothing for the thick showers of snow that w^ere 
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falliiig. The stones at the top were covered with a 
loosely-sitting shining cake of ice, clearly newly formed 
by the condensation of watery vapour. This cake, 
which was several lines in thickness, loosened at the 
least motion and fell down, splitting asunder with great 
noise into a thousand pieces. No snow-field could be 
discovered at a height of 800 to 1,000 feet. On this 
island a reindeer was shot by Petersen. While hunt- 
ing it he discovered the nest of a beautiful little wader, 
Charadriiis hiaticiUay which was here seen for the first 
time by the Swedes on Spitzbergen. 

On August 5th they visited Phipps Island, which con- 
sists of several isolated mountains about 1,800 feet high, 
connected by a low land covered with driftwood and 
fragments of ships. Among the driftwood, there were 
as at Shoal Point many pieces of birch-bark, pumice- 
stone, and fishing-floats, often marked with Koman 
characters, &c. Remains of whale skeletons were found 
lying high above the present level of the sea, both on 
the low promontory on Martens Island, and on the 
beach of the bay on the east side of Parry Island. All 
this indicates a considerable elevation of the land since 
the time when the Dutch whale-fishers first visited the 
neighbourhood. No more reins being visible it was 
determined to return to North East Land, and on the 
8th August the party reached Gastrins Islands with 
considerable difficulty and danger through the drift-ice, 
which was in continual motion, and on one occasion 
nipped the boat so that its form was altered and water 
streamed in through many joints. But the soft Ame- 
rican elm withstood the proof, and after the water was 
baled out, the boat, with the exception of a trifling 
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fracture, was as good a3 ever. Without much hope of 
being able to advance very far, the Swedes next day 
continued their row eastwards. The ice, however, soon 
became so packed that it was impossible to proceed, and 
they returned to the point which is incorrectly given 
in old maps as the most northerly point, and thus ob- 
tained the now inappropriate name of Extreme Hook. 
From the heights in this neighbourhood but little open 
water could be seen. On the 9 th August an unsuccess- 
ful attempt was made to force a passage eastwards. A 
landing was eflFected on the western shore of the bay 
between Extreme Hook and North Cape, where a view 
was obtained from a neighbouring height of the state of 
the ice and the surrounding country and islands. Up to 
the top of this mountain peculiar shallow depressions 
were met with from two to three feet in diameter, which 
completely resembled well-polished giant cauldrons 
(jattegrytor). If it be taken as settled that such caul- 
drons have always been polished by currents of water, 
these showed clearly that even this mountain, which was 
at least 1,500 feet high, lay under water in former days 
and was perhaps covered with glaciers. 

The following day the party landed on Scoresb/s 
Island, where Nordenskiold had an unpleasant adventure. 
" Without being provided with any weapon," he writes, 
" I ascended the island, in order from its highest point to 
measure angles between the neighbouring promontories. 
When I had reached a distance of fifty to sixty paces from 
the top I saw that a bear had occupied that place before me, 
pix)bably that he might thence see what prey the surround- 
ing ice-fields had to ofier. He had also observed me, and 
I did not Venture to return to the boat, but went straight 
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towards him, supposing that he would be frightened and 
run away, as I had always previously seen Polar bears 
do when a man approached them. I had miscalculated ; 
the bear came nearer, advancing slowly in a half circle, 
and we were soon so close together that I could have 
touched him with a stick. He stood somewhat higher 
up on a block of stone, hissing and tramping with his 
fore-feet ; I stood somewhat lower, crying and hooting all 
I was able and threw big stones at him, with little ap- 
parent effect. At length a big stone hit one of his fore- 
paws resting on a stone, and the pain or perhaps satisfied 
curiosity induced the animal to retreat. I followed him 
for a short distance till he was concealed behind a pro- 
jecting rock and then made my way as fast as I could to 
the boat. I had not finished relating the adventure to 
Torell, when he interrupted me with the exclamation, 
* See, there he is T and pointed to a rock about four 
hundred feet distant, from the top of which the white 
sovereign of the island was surveying us. Two of our 
men were sent after him, but when they approached 
the bear he immediately took to flight and we saw him 
no more.'' 

On the 11th August the party continued their east- 
ward course, landing on a new point, the third of those 
that project from the north part of North East Land. 
Here they found a beach, eight to ten feet high, formed 
of -sand and rolled stones, in which a large quantity of 
driftwood was imbedded, a peculiar circumstance, show- 
ing that in a rock formation matters that are altogether 
foreign to it may become incorporated. A similar 
phenomenon is met with in Norway, where beds of clay 
have been found containing, along with fossil shells of 

G 
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high northern varieties, tree stems which probably grew 
elsewhere than in the regions where they are now found. 
In the afternoon of the same day the stretch of coast 
marked by Parry "Distant High Land," was reached 
and named Prince Oscar's Land. The " ice-foot," which 
long defies the heat of summer, and like a white girdle 
encloses the shore long after the snow has disappeared from 
the heights, was now at last gone, and had, where the beach 
consisted of sand and gravel, left behind it peculiar indi- 
cationa Everywhere were to be seen conical depressions 
in the gravel four to six feet across, which had probably 
been formed by the ice, when it was loosened and raised 
by the thaw and flood-tide, carrying with it large blocks 
of stone of which these hollows were the marks. Drift- 
wood was still to be found here, but no longer any 
articles of Norwegian origin, only a harpoon shaft or an 
oar which Petersen recognised as belonging to the whale 
fishery. Animal and plant life were here alike scanty. 
On August 1 3th another advance was made, and the 
party landed immediately south of Cape Wrede, ascend- 
ing afterwards a mountain about 2,000 feet in height, 
afl'ording an extensive view. Towards the horizon two 
small islands were seen, the one of which is high and 
bold, the other low and inconsiderable. They are named 
Charles XIL's Island, and Drabanten (The Lifeguard). 
They were surrounded in all directions by impassable 
masses of drift-ice, but the sea between was pretty open. 
The boat party accordingly pushed on past Cape Platen, 
but finding the sea getting more and more packed with 
ice they resolved to return. So after making a festive 
meal of some preserved grouse washed down with some 
old wine that had circumnavigated the globe in the 
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frigate JPwgienie,- which some Stockholm frienda had sent 
them before their departure, the Swedes turned West- 
wards on the 15th August, passing Capea Platen and 
Wrede, and landing for the night on Scoresby's Island. 
They resteil next at Gastrin's Islands, passed North 
Cape on the following day, and on the evening of the 
next day Dep6t Point. On the 18th Brandywine Bay 
was explored, and found to offer a good harbour for 
wintering in. On the 19th the Swedes met with a 
Hammerfest skipper and got from him welcome news of 




the ^olus. Opposite Low Island, walruses, which had 
not been seen on the north coast of North East Land, 
were now visible in numbers, and according to the 
harpooners were preparing to go upon land. On the 
20th Dep6t Island was readied, and immediately after 
our party sailed across the Strait and rejoined the j£olxia 
in Lomme Bay. Adjoining this bay were splendid 
hunting-grounds, wliere Petersen and the harpooners 
killed nine reindeer. 

2 
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The Mollis had been cruising in Hinloopen Strait 
during the absence of the boat party, the naturalists on 
board making* observations on the temperature of the 
water, and carrying on daily dredgings. On the 3rd 
August flocks of the Greenland seal {Phoca grcenlandica) 
were seen for the first time in the neighbourhood of 
Foster 8 Islands. They kept together in compact herds, 
thirty to forty each, swimming with extraordinary 
speed, and when they breathed, lifting their somewhat 
pointed heads out of the water all at the same time and 
ducking immediately down again to repeat, some few 
minutes after, the same dexterous manoeuvre, but at a 
considerable distance from the place where they showed 
themselves before. This species of seal is, in the economy 
of the Grcenlanders, of nearly the same importance as 
the reindeer in that of the Lapps. It is also of great 
importance in commerce. 

Near Waygat's Islands, where the ^olus lay from 
the 8th to the 20th August, the divergence between the 
marine fauna of East and West Spitzbergen was very 
striking. Here were found animals exclusively belong- 
ing to the fauna of Greenland, seen exceedingly seldom 
or never on the west coast. 

During an excursion to the south of Hinloopen Strait, 
in the course of which Chydenius satisfied himself of the 
possibility of extending the triangulation to Stor Fjord, 
two " marked " reindeer were killed. " We had pre- 
viously met with such," says Chydenius, " and it is well 
known to the walrus-huntei's that they are often found 
on Spitzbergen. They are called " marked " in common 
speech, but it is not meant by this that they have been 
mai*ked by the hand of man. On the supposition, 
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however, that this is the real explanation, it has been 
attempted to found a hypothesis that they have strayed 
from the peopled regions of the mainland to Spitz- 
bergen, and because the country of the Samoyedes is the 
nearest where taHne reindeer are to be found — for Uovaya 
Zemlya, as is well known, is uninhabited — it has been 

m 

supposed that the sea between Eastern Spitzbergen and 
the country of the Samoyedes is filled with hitherto 
unknown islands, between which the reins may go on 
the ice during winter, from one island to another until 
they reach Spitzbergen. This hypothesis was often the 
subject of our conversation. While the JSolus was off 
North East Land and in Hinloopen Strait, our hunters 
obtained at least four or five " marked " reindeer, and 
three skins of these animals were brought home by us to 
the Riks Museum. The ear-points of all of them were 
cropped neaily right across at the same distance from 
the root, but the obtuse angles of the point were not 
equal but somewhat knobby and rounded, and as thickly 
covered with hair as the other parts of the ear. All the 
hunters who have killed such reins steadily assert that 
both ears are always cropped at the same height, at 
a greater or less distance from the root, and during the 
expedition to Spitzbergen in 1864 some reindeer were 
obtained that were marked in the same way. On the 
supposition that these marks have been made with a 
knife by the hand of man — a supposition to which the 
unevenness of the ear-point does not lend any proba- 
bility — ^and that the animals at some past time belonged 
to a nomade household inhabiting some other country, 
all the " marked " reindeer hitherto shot on Spitzbergen 
must have belonged to one owner, for the mark, at least 
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during the last twenty years, has been unalterably the 
same. And as the number of such marked animals on 
Spitzbergen is so large that they certainly form a tenth 
of those that are yearly killed, and as the number of 
these may be, without exaggeration, estimated at the 
lowest at one thousand, some seasons up to fifteen hun- 
dred, the number of '* marked" reindeer must have been 
a hundred per annum. A nomade household, that can 
lose a hundred reindeer yearly merely by straying, can 
perhaps scarcely exist for twenty years and have such 
considerable herds still remaining as to allow the straying 
still to go on on the same scale. It is to be noticed, besides, 
that when the northern races mark their reindeer in the 
ear they only cut a hack or hole in one of the ears, never 
in both, and it is highly improbable that any one would 
mark all his cattle by cropping both ears. The marked 
reindeer on Spitzbergen are not distinguishable from 
those that are not marked either by size, the branching of 
the horns, or in any other way ; that is to say, they all 
belong to the Spitzbergen race, which differs from the 
teindeer living on the mainland by their size being con- 
siderably smaller, and by other striking peculiarities, 
and their skin never has scars from the Oestrus larva, 
which are exceedingly common in the skins of the 
north- European reindeer. Finally, another more pro- 
bable cause of the cropped ears may be found, namely, 
the sharp frosts that occur in some seasons during the 
liights in spring while the rein-calves are yet young and 
their ears impatient of cold^ For it is an experience 
obtained in Finmark and Lapland, according to the 
statements of trustworthy persons, and confirmed from 
various quarters, that there, too, in the high fell regions, 
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the young reiacalves in the cold spring nights have their 
ears frozen, which never regain their normal form, but 
appear in the full-grown animal as if cropped." 

In Lomme Bayj the rendezvous of the boat parties, 
there is abundance of animal life. Reindeer pastured 
near its shores, and eleven were killed. A brood of 
beautiful Arctic ptarmigan, which is very uncommon 




elsewhere in Spitzbergen, was seen here. The white 
■whale, Beluga catodon, tumbled about in the water, 
and one was captured. These beautiful animals, over 
fourteen feet long, are inhabitants of the Polar Sea 
proper. They live, like other dolphins, in shoals, and 
are bo shy that they are only taken with difficulty. 
The Norwegians catch them with a peculiar harpoon, 
called a /ikottH, cHHTcront from that used in the whale 
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fishery. The white whale is frequently found in the 
neighbourhood of glaciers, where the water is often 
turbid with the fine rock-powder which the glacier 
grinds down while in motion, and which is carried 
out into the sea before it. In such water the white 
whale cannot see the harpooner and his boat. At a 
distance it strongly resembles a seal in the water. 
When fully-grown the animal is milk-white, and ex- 
ceedingly beautiful. Its young, on the other hand, are 
dark in colour. If the water is clear it is possible 
to get near them, but they always go down so fast 
that they cannot be taken. 

When they used to visit these regions, the Russians 
caught them in a strong net, in the same way as is 
usual in Greenland, where several hundred are taken 
yearly. The white whale occurs along the shores of the 
Polar Sea, and the east coast of Asia as far down 
as 52** N., and on the coast of America it is taken 
in St Lorenzo Bay. It often ascends rivers for great 
distances to hunt fish, and it is found in the Amoor 
river upwards of 250 miles from the sea. 

The ^olus weighed anchor on the 24th August, and 
after steering first to north-west then to north reached 
80° 30' N., the highest point attained during this 
voyage. The intention to anchor in Brandywine Bay 
was given up for fear of beiug shut in by ice if the 
wind should be unfavourable. Dredging was next 
carried on in deep water oflf Treurenberg Bay, after 
which the JEolus anchored on the west side of MuflSn 
Island where dredging was resumed, and Nordenskiold, 

• 

Malmgren, and Chydenius landed to make observations. 
This low, flat island, which rises only six feet above 
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the sea-level, is a favourite resort of the walrus, when 
the ice melts on the sea and it is obliged to go on 
land. Here our party met with a sight so sad that 
it could never pass from their recollection. A long 
way off they could distinguish something white, which 
at a distance resembled a limestone rock. The whole 




white mass consisted of walrus skeletons heaped on 
each other by hundreds, or rather by thousands, and 
it was evident that many of them had been killed 
merely for the sake of their tusks, and otherwise left 
untouched to be destroyed by wind and weather. The 
walrus-hunters choose the opportunity when the walrus 
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goes on land, steal after them, kill with their lances 
those lying nearest the sea, and thus form a rampart 
against the animals lying farther up, which then in 
desperation endeavour to roll themselves over the bodies 
of their comrades down the sloping beach, and in the 
tumult suffocate or cut each other in pieces. The first 
attack requires a high degree of courage and bold- 
ness, but is more a wild slaughter than hunting, for 
of several hundreds which are killed in this manner, 
not nearly the whole fall by the hunter's hand. The 
vessel is now filled with skins and blubber, and when 
no more can be taken on board, the tusks are hewn 
from the heads of those remaining, and the bloody 
field of slaughter, from which the traces of the savage 
hunt are not attempted to be removed, for years 
frightens away other walrus herds from the region. 
Thus for a long period the hunting-ground is destroyed. 
This mode of walrus-hunting, profitable as it is, ought 
to be put a stop to, if it were possible to introduce 
any order or rule into the hunting on Spitzbergen, 
where every living thing that has any money value 
— eider, or other fowl, walrus, seal, reindeer, and Polar 
bear — is now recklessly destroyed out of sheer greed, 

with the idea, "If I don't kill it, another will." 
Otherwise there is a strong probability, that in a few 
decades the walrus will be extirpated on all the 
accessible parts of the coast of Spitzbergen, as it has 
been on Bear Island, or that it will become as rare 
as it now is on the west coast of Spitzbergen, and that 
the same fate will soon overtake the other animals. 

Up to this time ice had been constantly seen in 
the north, but now the sea was clear, and neither 
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ice nor ice-blink was visible, and the Swedes would 
fain have sailed northwards, thinking it probable that 
they might be able to reach the latitude of 82', but 
the seamen and Petersen withheld their approval of 
such an attempt on the ground that the j£olm was 
not a good sailer, and if a storm should come on 
she might not be able to avoid the drift-ice, and 
might be beset for the winter. The project was 
therefore given up, aod the Mollis sailed for the west 
coast, visiting Smeerenberg, perhaps the best harbour 




of Spitzbergen, which used to be full of shipping 
during the flourishing period of the whale fishery, and 
was said to have been visited during a single summer 
by as many as 18,000 men. Large train-boiling 
CBtabliahments were erected here by the Dutch, but 
almost the only traces remaining from that period 
are, as at many other places on Spitzbergen, the 
graves which indicate how large a number of men 
must once have sojourned on its coasts. On the 
dlst August, Chydenius went to Norway Island, 
searched for the place where Babine made his famous 
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observations, and found the inclination there to be 
80° 34' 7'. It waa 81° 11' when Sabine was there. 

The snow still lay on a mountain-top on Danes' 
Island. To judge by the eye it had a position typical 
for these regions, and Chydenius found by angular 
measurement that the border of it lay 900 feet above 
the sea. On the 3rd September, the ^olus weighed 
anchor with the view of going southwards to meet the 
MagdaUna, but after cruisiug off the coast for some 




days, as the barometer indicated a coming storm, she 
came to anchor again in Kobbe Bay. 

During the, 7th, 8th, and 9th Septemlier, a furious 
S.S.E. storm raged with heavy showers of enow and 
high sea. Autumn had commenced in earnest. The 
fowl-fells were deserted, and their numerous inhabit- 
ants had drawn southwards. The ground was bare, 
except on the highest fells and ia the deepest clefts, 
where it was still covered with hardened snow, in 
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many places coloured red by a microscopic plant, 
Protococcus nivalis^ which has given occasion to " red 
snow" being spoken of both in the Polar lands and on 
the highest summits of the Alps. A fresh-water lake, 
that was covered with ice six feet thick in the end of 
May had, during the three months that had since 
elapsed, become ice-free, but its temperature at the 
surface was only 1'2° C. and at the bottom 2*2'' C, 
It was occasionally visited by a black-throated diver 
or two, and some Spitzbergen geese. A boat was carried 
to it, but dredging yielded no new result. Excursions 
were made in the region, and magnetic observations 
continued. At last the Magdalena was seen entering 
die bay with all sail set on the morning of the 9th 
September. 

When the ^olus parted company with the Magda- 
lena on the 9th June, the latter vessel was endeavouring 
to make her way through the pack past Grey Hook 
towards the west. While the ice still closed the way, 
Aldert Dircks's Bay and Wijde Bay were explored 
by boat parties. The eastern side of Wijde Bay was 
found to be one of the best hunting-grounds on Spitz- 
bergen. The hunting-boat once returned from a three 
days' excursion with no fewer than twenty-four reindeer 
in pretty good condition. Here was found by the 
side of a fresh- water lake, a dried specimen, three 
inches long, of the young of the Salnio alpinus. 
Blomstrand and Dundr made an excursion into the 
interior of Wijde Bay, and there observed the tem- 
perature in the shade as high as IG*" C. (61° F.), the 
highest during the whole summer. On the 18th a 
southerly breeze cleared the sea of ice, and enabled the 
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Magdalena to leave Wijde Bay. The Norways were 
next visited, to ascertain whether they were suitable 
as a starting-point for the triangulation along the west 
coast. The western Norway Island is well known as 
a place where the eider breeds in large colonies. The 
eider lives in great flocks, always on islands where 
it may be safe from the mountain fox, and there is 
seldom any bird in company with it except the glaucous 
gull or the brent goose. The tern also keeps by itself, 
only single pairs of Tnnga maritimay or Phalaropus 
fulicarius being permitted to build beside it. The 
eider when it has not more than one or two eggs in 
its nest, places a shell, Buccinum glaciate beside them. 

After various excursions had been made the Mag- 
dalena sailed from the Norways on the 25th, and after 
passing Kobbe Bay and South Gat, the sound between 
Danes' Island and the mainland, anchored in Magdalena 
Bay. Here, at a height of 2,300 feet above the sea, the • 
following plants were found growing, Cochlearia fene- 
strata, Cerastium alpinum, Luzula hyperborean and 
several saxifrages : lower down, small soft tufts of the 
Arctic willow, Alsine hi/lora, and several grasses. Out 
of the gravel there rose nearly a foot high here and 
there the uncommon Saxifra^a hierojcifolia and Pedi- 
cularis hirsuta with its reddish head, alternating with 
yellow Ranunculi and bright red patches of the grace- 
ful Silene acaulis, of which, however, a flower here and 
there had beguur to pale under the powerful rays of the 
sUn, which had already caused several Drahm and the 
here uncommon Arahis alpina to go to seed. High 
up on the fell grew the beautiful Erigeron uniflorus. 
By the- side of the small streams that flowed from 
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the top to the bottom of the mountain were mosses, 
Saxifraga rivularis^ Stellaria Eduardsiy and two 
species of Poa. It is remarkable that the vegetation 
diminishes quite inconsiderably with the height above 
the sea, so that almost all the plants that grow near the 
beach thrive as well at a height of two thousand feet. 
The continual sunlight and the insignificant difference 
in temperature are undoubtedly the causes of this. 

The large granite blocks and broken stones, of which 
is formed the peculiar beach by which the fells are 
here almost always separated from the sea, are quite 
concealed by the most luxuriant moss and lichen vege- 
tation. The grey covering, often six inches thick, is 
for the most part composed of lichens : Sphcerophoron 
fragile and Cladonia gracilis, Stereocaidon pa^chale, 
Cetraria islandica — Iceland moss — Bryopogon juhaium, 
Alectoria thulensiSy Umhilicavia arctica, Solorina era- 
cea and many others ; and among mosses of Hacomi- 
trium lannginosum, with stalks nine inches long, Enca- 
lypta rhaptocarpa, Gymnomitria and B^yce, Polytrichum 
alpinum and Dicranum fuscescens, &c. While the 
sloop lay in Magdalena Bay Cape Mitre was visited, 
a promontory which Scoresby ascended one of the 
few times he landed on Spitzbergen, When he had 
reached the summit, he w^as obliged to sit astride 
the ridge in order to keep his place. On the 31st of 
July the Magdalena again put to sea, and the same day 
anchored in Cross Bay. In this neighbourhood the first 
known fern on Spitzbergen was found — Cystopteris 
fragUis. 

Cross Bay is remarkable for an immense glacier in 
the bottom of its north-western arm. From this glacier 
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large blocks of ice are unceasingly detached, having 
not unfirequently a height above the water of 40 to 50, 
and a length and breadth of 150 to 200 feet. They 
may reasonably be considered veritable icebergs, with 
which the masses of ice that break oflf from the con- 
siderable glaciers in Wijde Bay, Magdalena Bay, the 
seven glaciers, &c., cannot stand the remotest com- 
parison. The reason of this clearly is the greater depth 
of the Qord where the glacier enters the sea. When 
they enter the sea most of the glaciers of Spitzbergen 
rest on the sea-bottom, as on a firm foundation; on 
which account, for evident reasons, only comparatively 
small pieces can be broken off. If the water, on the 
contrary, is so deep that the front of the glacier is 
entirely borne up by it, very much larger masses may 
break off at once, the glacier wanting the cross-fractures 
which are apt to occur under such circumstances. In 
this way are produced the enormous icebergs which float 
out to sea from the deep iQords of Greenland, and those, 
in some degree comparable with them, which are to be 
found in and off Cross Bay, the depth of which was 
measured by the zoologists of the expedition up to two 
hundred and fifty fathoms. That icebergs proper are 
so seldom heard off from this region of the high north, 
is thus, perhaps, caused less by the glaciers being small 
and the inland ice inconsiderable, than quite simply by 
the water round the coast being too shallow. The larger 
mass^ from Cross Bay probably never reach the open 
sea as they are too deep in the water to get over the 
coast shallows. They are stranded here and there on the 
shores in the form of ground-ice. 

In the neighbourhood of King's Bay, where the 
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Magdalena next ancliored, Blotnstrantl found a scam 
of coal, together with impressions of leaves and other 
parts of plants, showing that there was a period in the 
development of the globe when spreading forests, com- 
posed, it would appear, chiefly. of broad-leaved trees, 
resembling our maples, everywhere covered the valleys 



and mountain-slopes, whoro now, if they be not entirely 
filled with thick beds of iee, the Arctic willow, creeping 
inch high along the ground, is the only representative 
of plants of the nature of trees. 

The Magdalena being detained in King's Baj- by 
contrary winds and calms, lilomstrand and von Ylen 
started in a boat for Ice Fjmd, whieli they reached on 
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the 23rd, finding Mattilas in Green Harbour, by whom 
they were hospitably entertained. 

Ice Fjord is, with the exception of Stor Fjord, which 
is to be regarded as a sound, without question the largest 
fjord on Spitzbergen, and with its widely- extended water 
surface, without taking into account the surrounding 
mountains, it offers a truly splendid prospect. With a 
breadth of thirty or forty miles it runs deep into the 
land, with a number of arras — Green Harbour, Coal Bay, 
Advent Bay, and the yet larger Sassen Bay on the south ; 
and finally with two, Nord Fjord and Klaas Billen Bay, 
separated by a high mountain ridge. 

While Blomstrand and von Ylen were examining Ice 
Fjord the Magdalena left King's Bay on the 23rd of 
August, and arrived at Advent Bay on the 27th. The 
mountains exhibited the peculiar forms of immense 
temples and buildings which distinguish the interior 
of the fjord. " Here and* there a rich green on their 
dark slopes met the eye, and as we steered towards 
evening into Advent Bay we were agreeably surprised 
by the vegetation, lively for Spitzbergen, which clothed 
to their tops the hills of the western shore, and grew 
luxuriantly in the valleys. Nearest the beach was a 
field of stone and fragments of slate sparingly mixed 
with mould with Stellaria humifusa and the modest 
strand plant Cochlearia fenestrata. The green and 
yellow carpet upon the hills was watered by small 
streams from the glacier spots on the higher hills, and 
offered the botanist a special interest in its varied com- 
position, as at least two-thirds of the phanerogamous 
flora of Spitzbergen were to be found there. There grew 
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luxuriant grasses — Poa pratensis, cemsiay and stricta ; 
Aira cUpina, Alopecurus aljyinus, Calamagrostis stncta, 
and Trisetum subspicatum, with the here large-flowered 
Polygonum viviparumy Androineda tetragona, Diyas 
octopetcda and broad yellow bands of Saxifraga hirculus 
and Jlagellarisy together with Potentilla €marginat<ty 
Banunctdus sulphureus ; and besides the whole multi- 
tude of the plebeians of the Arctic flora, Draba aipina 
and hirtay Salix polainSj Luztila hyperborean Jiincus 
biglumiSy Eriophorum capitatuniy with many others. 
The moist places were occupied as usual by mosses, 
Polytrichum alpinum, Pottia latifolia, &c., and among 
them stuck up Chrysosplenium tetrandrum, and our 
childhood's acquaintance, Cardamine pixttensis, cer- 
tainly somewhat altered in size and form, yet easily 
recognisable." 

Advent Bay is one of the best harbours on Spitz- 
bergen, affording protection both from the swell from 
the sea and from aU winds. It is about eight English 
miles long by five broad. While sailing into its mouth, 
which is about two and a half English miles wide, it is 
necessary to avoid going too near the projecting low 
ground on both sides, which extends some distance as 
reefs under water, but when the point on the western 
shore with the Russian hut on it is passed the vessel 
may be steered along the low ground towards the 
mouth of a mountain stream, which falls into the bay 
between the low ground and the bold rocks which lie 
to the south. Three cable lengths from the land there 
is excellent anchorage in six to ten fathoms water. The 
bottom is quite different from the other fjords, where it 

fl 2 
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is nearly everywhere newly formed of mud from gla- 
ciers still in action. Such is not the case here, where 
the glaciers have in great part disappeared, and the 
bottom gets only a slight addition of inorganic matter 
from the mountain streams ; it is, so to say, old, and 
its dark grey colour and muddy appearance are caused 
by the large quantity of decomposed organisms which 
it contains. Here a luxuriant if also somewhat mono- 
tonous animal and plant life has been developed-r- 
Mussels — CardtuTriy Astarte, Tellina, Crenella, and Uni- 
valves — Natica and TritonmiUy here reach a compara- 
tively colossal size, and an incredible abundance, and 
such was the case also with the other lower animal 
groups and with * the algae, among which are to be 
found an uncommon number of high northern fishes of 
the families Coitus and Lumpenus, together with the 
young of Gadiis ceglefinus and Drepanopsetta plates- 
soides. The surface of the water swarmed with the 
high northern Beroe and Cydippe, exhibiting a beauti- 
ful play of colour, • Towards autumn they attain com- 
pleteness in size and colouring, and with them arc 
found a multitude of smaller forms. 

The naturalists of the Magdalena after making a 
survey of Ic6 Fjord would gladly have examined Bell 
and Horn Sounds, but time did not permit. The 
Magdalena sailed for Kobbe Bay, where the j^olus 
was found at anchor, having arrived some days before. 
Preparations were now made for the homeward voyage, 
which was commenced on the 1 2th September. In the 
course of it deep dredgings were carried on. Torell 
had previously dredged at depths of from 1,500 to 
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1,700 feet in the mouths of Omenak and Upcrnavik 
Fjords, on the coast of Greenland, where, in a bottom 
of fine mud produced by the action of glaciers on the 
rocks of the mainland and carried into the sea by the 
glacier streams, he found a fauna, so rich that no dimi- 
nution of the number of animals \\'ith the increase of 
depth could be observed, and at the same time full of 
variety, embracing all the different classes of inverte- 
brate animals. He had found also at Omenak and 
Upernavik two faunas very different with respect to 
species at the same depth and on a bottom where no 
difference could be perceived. He had made careful pre- 
parations for the dredgings he now proposed to carry 
on, and had got a *' Bulldog " machine constructed, with 
some improvements by Oliydenius. After two unsuc- 
cessful attempts with Brooke's apparatus the Bulldog 
machine struck bottom at a depth of 8,400 feet. The 
temperature in the middle of mass of matter brought 
up by the machine was found to be 0'3°C. The tem- 
perature at the surf^ice of the sea at the time was 5° C. 
(4rF.), audof the air 0-6° C. 

At this considerable depth, where the temperature is 
always near the freezing-point, where the only motion 
of the sea is a flowing from the pole towards the equator, 
where the pressure of the water on every point is more 
than the weight of 200 atmospheres, where light is 
absent, but where the air and salt contained in the 
water are probably the same as at the surface, there 
was found on the few square inches acted on by the 
8<^oops a number of animals as large and rich in 
species as could hnve been expected at a smaller deptJi 
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on the same kind of bottom. The bottom was found to 
be covered with a fine sediment, greasy to the touch, 
of a yellowish-brown or grey colour, which, with the 
exception of some few and small fragments of stone and 
grains of sand, consists of finely- divided remains of 
microscopic calcareous shells oi Polythalamia or siliceous 
parts of Radiolamay diatoms, and sponges. The section 
of the raised mass, sixty-four cubic decimal inches, 
showed five layers of different thicknesses, from two 
inches to one-third of an inch, clearly distinguishable 
by difference of colour, perhaps a sign that periods 
probably of lengthened duration succeeded each other 
in the motions of the currents and other cii-cumstances 
determining the progress of the deposit, and perhaps 
also in some degree in the conditions of animal life. In 
this mass there lived Radiolaria and numerous Poly- 
thalamia, among them many very large and well de- 
veloped specimens of Globigerina, Bihculina^ Dentalina, 
Nonionina ; of Annelids, a Spiochetopteims and a Clr- 
ratulus ; of Crustacea, a Cuma ruhicunda, Lilljeborg ; 
an Apseudes ; of MoUusca, a Cylichna ; of Holothuria, a 
fragment oi Myriotrochus Rinhi Steenstrup, and an allied 
form, apparently a new species ; of Gephyrea, a Sipim- 
cuius, like S, iiiargainticiiSy Sars ; finally a Spongia, 
in which were found three species of Crustacea. The 
success with which the dredging was carried on awak- 
ened a strong desire to prosecute it, but the wind 
rose and water got scarce and ToreU determined in 
consequence to return to Tromsoe where the ^olus 
anchored on the 23rd and the Magdcdena on the 27th 
of September. 
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The expensea of the expedition (not including the 
travelling expenses of the members to and from Tromsoc) 
amounted to 51,967 riz-doUars and 63 ore,^ which were 
defiayed thus : — 



Grant hj the Swedish OoTemment . . 
Addition&l grant by the Swedish Estates 
Gift hj His Royal Highness Prince Oscar 

„ BaroD S. Adelaviird 

Contribations from members of the Expedition 9,400 

Sale of remaining efEects, Ac 4,210.83 

Supplementary grant by the Swedish Estates 17,356.80 



Rix- dollars. 
12,000 

8,000 

4,000 

1,000 



51,967.63 



' About £2,887 sterling. 




CHAPTER III. 

THE SWEDISH ARCTIC EXPEDITION OF 1864. 

The preliminary survey to ascertain the possibiJity of 
measuring an arc of meridian having been left unfinished 
by the Expedition of 1861, the Swedish Academy of 
Sciences made a representation to the Government of 
the desirableness of completing it, and the Estates, on 
the proposition of the Government, voted a sum of 
10,000 rix-dollars (about £550) for this purpose. The 
new expedition was placed under Nordenskiold's leader- 
ship. Chydenius was to have accompanied him, but he 
died a few weeks before the departure of members of the 
expedition from Stockholm, and Dun^r, who had also 
taken part in the work in 1861, was appointed in his 
stead. In order that the opportunity of studying the 
botany and zoology of the polar regions might not l)e 
lost. Count B. von Platen provided funds to enable a 
naturalist to accompany the expedition ; Dr. Malmgren 
from Finland acted in that capacity. All the members 
of the expedition were familiar with Spitzbergen and 
with the peculiar diflficulties that there meet the obser%'er. 
An old and strongly- built gunboat of only twenty-six 
and a quarter tons burden, newly-schooner rigged, named 
the Axel Thoi^d^en, was chartered at Tromsoe, fully 
equipped and manned with nine men, for four months, 
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for 1,400 specie dollars. This small vessel was pro- 
visioned for five and a half months, without counting 
some sacks of Russian meal which had been laid in, in 
order that, in case of an involuntary wintering, there 
might be a supply of sa))ie vegetable food. There was 
neither room nor funds for provisioning the vessel for 
a whole year, as ought always to be done in these waters. 
The Axel Thorchen carried four boats, and, to enable 
three of these to be manned at once, three additional 
hands were hired in Tromsoe, so that the crew consisted 
of twelve persons, of whom the sailing-master, Hellstad, 
and the dredger, Joachim Lorenz, had taken part in the 
Expedition of 1861, and Uusimaa, the harpooner, in the 
Expeditions of 1858 and 1861. The little schooner got 
to sea on the 15th June, and on the 17th had Bear 
Island in sight. 

When Nordenskiold passed Bear Island in the spring 
and early summer of 1858 and 1861 its coast was quite 
blocked up with closely-packed masses of drift-ice, and, 
in the autumn, landing was rendered impossible by storm 
and the thickness of the atmosphere. On this occasion 
Bear Island was indeed concealed by its winter covering, 
but the sea round it was free of ice. As no drift-ice had 
been met with in sailing from Norway, it was supposed 
that the south coast of Spitzbergen was yet surrounded 
by " spring ice," that St or Fjord was not yet accessible, 
and that a few days' stay at this known little island 
would not be prejudicial to the main object of the 
expedition — the preliminary survey in Stor Fjord. 
Nordenskiold and his companions with some difficulty 
effected a landing near what is called the South Harbour, 
but which does not deserve the name of harbour, being 
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quite open to the south, and therefore not affording the 
least protection against southerly or south-easterly wind 
or sea. The shore nearest the anchorage is composed of 
perpendicular rust-coloured cliffs, whose weathered sides 
were on this occasion nearly free of snow and covered 
with sea-fowl and their nests. Farther inland the island 
had an unbroken covering of snow which extended to 
the foot of the enormous fell masses of Mount Misery. 
The rocks on the shore were hollowed out by the waves 
at innumerable places into gigantic grottoes and arches, 
which gave the whole the appearance of a once mighty 
city now in ruins. 

A landing was effected on the sandy beach of a bav 
near the southern Kussian hut, the only convenien 
landing-place in the quarter. Nordenskiold made a 
excursion to Mount Misery, Malmgren to the south pa: 
of the island, while Dun^r, after taking solar observatioi 
went towards the centre of the island. Later in t 
day Nordenskiold, stopping up the door, window, v 
chimney of the Russian hut with tarpaulins, converts 
into a photographic studio, and took several photogm 
of the neighbouring coast. Next day the Sw- 
rowed to the west coast, into the sound between i 
Island and Gull Island, the rocks on both sides r 
boldly out of the sea, so that there was no possibili 
landing except here and there where there was a 
sandy beach at the foot of them. The party had j. 
reached the pillar of rock which, pierced by two in 
arched openings, rises at the southern eztiemity 
island to a height of about 500 feet abCHSilfce h 
the sea, when a heavy swell com^^"' 
to the harbour. Here they / 
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feet. The coast is rocky and bold with a small sandy 
beach at some few places, where the herds of walrus, at 
the seasons when they visit the island, find a convenient 
resting-place. Immense heaps of walrus bones lie spread 
about, and bear witness to the grim sport for the sake of 
which Bear Island was frequently visited in former times, 
and even colonised for short periods. Two huts remain 
as memorials of these visits. One we have already 
mentioned ; the other was built near the North Harbour 
in 1822 by a Hammerfest merchant, who for several 
years sent men to winter on the island for the purpose 
of hunting until the whole colony died of scurvy, 
perhaps in consequence of an unusually unfavourable 
winter. 

Leaving Bear Island behind, the Axel Tlwrdsen now 
sailed northwards, the course being shaped for the middle 
of Stor Fjord. On the 20th June, a belt of ice was 
seen in the north, which was found at first to be quite 
open, but afterwards became so closely packed that any 
farther progress w^as impossible. The wind fell and 
a thick mist came on. The hope of reaching Stor 
Fjord had to be given up, and after fighting their 
w^ay through the ice for three whole days, the Swedes 
succeeded in getting out of it in the neighbourhood of 
Charles' Foreland, and as an impenetrable belt still 
surrounded the whole southern coast of Spitzbergen, 
they anchored in Safe Haven, one of the many harbours 
of Ice Fjord, there to await a more favourable state 
of things. Safe Haven is a little bay on the north 
shore of Ice Fjord, well protected from most winds, 
with a soft clay bottom, and consequently good anchor- 
age. The innermost part of Safe Haven is occupied 
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by an immense glacier, from which large blocks often 
detach themselves. The eastern shore is bounded by 
a perpendicular belt of rock, 50 to 100 feet high, 
which rises nearer the glacier to a pointed ridge, not 
very high, consisting of vertical strata, belonging to 
the mountain limestone formation, and containing 
abundance of fossils, mainly large species of the families 
Spirifer and Productiis. On the west side is a moun- 
tain about 1,500 feet high, which from the hundreds 
of thousands of auks which frequent it was called 
Alkhornet (the Auk-horn). Some small islands on both 
sides of the mouth of the Qord are breeding- places 
for eiders and burgomasters. The eiders are there, after 
the ice has broken up, protected from the attack of 
the fox, as are the auks and smaller gulls, by the in- 
accessible rocks where they breed. The pink-footed 
goose {Anser hrachyrhynchus) on the other hand requires 
no protection, and therefore breeds on the mainland, 
by preference on the edge of the rocks, which on the 
north-east side of the harbour rise perpendicularly out 
of the sea. 

As the drift-ice still lay in compact masses at the 
mouth of the fjord, Nordenskiold, Hellstad, and three 
men went on a boat excursion to the fells which divide the 
fjord into two arms, and which like many other similar 
promontories on Spitzbergen have been called Middle 
Hook, but which Nordenskiold re-named Saurie Hook. 
The first day they reached a low promontory, to which 
they gave the name of Cape Boheman. Next day 
finding it impossible to penetrate to the bottom of Nord 
Fjord, the party landed at the mouth of a stream which 
falls into the sea between Nord Fjord and Klaas Billen 
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islands circled in the air or swam among the ice 
seeking their food in the sea, and giving animation to 
the otherwise calm and silent nature of the high north. 
After collecting fossils and shooting some reindeer here, 
the party started to row to the opposite shore and 
narrowly escaped having their boat nipped between 
the fast-ice and drift-ice that was carried up the fjord 
by the tide. Surrounded at first by small ice which 
could carry neither their boat nor themselves, they 
managed to follow in the wake of a large block 
of glacier ice which at first threatened to destroy 
them by its whirling motion, and reaching the edge 
of the fast-ice succeeded after several attempts in 
drawing up their heavily-laden boat on it, so that 
they could in safety witness the collision between 
the drift-ice and the fast-ice, by which large pieces 
of drift-ice were forced upon the fast-ice, forming a 
wall along its border, the fast-ice at several places 
itself being broken up. After some hours' waiting, open- 
ings appeared in the drift-ice \vhich gradually extended 
to the land. The boat was again launched, and the 
north shore of the South Fjord safely reached on the 
7th July. The provisions that had been brought along 
being now nearly exhausted, it was determined to return. 
After several days' delay, occasioned by the state of the* 
ice, and meeting with a party of Englishmen who had 
been employed in hunting on the cast shore of Advent 
Bay, Nordenskiold and his companions rejoined their 
vessel in Safe Haven. 

Dun^r in the meantime had visited Coal Bay and 
Green Harbour, going as far westward as Cape Stara- 
tschin, named after the Russian hermit who lived in its 
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neighbourhood. Here he was obliged to turn, aud 
passing Coal Bay he came to Advent Bay, where he was 
informed by some shipwrecked Norwegians, who were 
hunting reindeer, that Nordenskiold and his party had 
gone to Safsen Bay. He then crossed over to Cape Thord- 
sen, finding there a fine waterfall 700 feet in height. 
The ice in the North Fjord being closely packed, Dun^r 
returned to the Axel Thordsen, and finding that Nor- 
denskiold and his comrades had not come back, though 
the time fixed for their return had long passed, 
started again to search for them, and landed first at 
Cape Boheman, then at Advent Bay, where he was 
informed by the Norwegians that Nordenskicfld and 
Malmgren had left it a few hours before. 

Immediately after their return the Swedes were 
invited to dinner on board the yacht Sultana, where 
they made the acquaintance of the Englishmen on 
board, Mr. E. Birkbeck, owner of the yacht, Mr. 
Graham Manners Sutton, Mr. Alfred Newton, now 
ProfesSor of Zoology at Cambridge, Dr. W. W. Wag- 
staffe, and, finally, Herr H. Lorange, a Norwegian and 
interpreter to the party. The Englishmen and Swedes 
often visited each other, and, says our author, " we had 
the opportunity of admiring the elegance and comfort, 
uncommon in these latitudes, with which the Sultana 
was fitted up, and at the same time of being astonished at 
the idea occurring to any one of sailing in this beautiful 
but fraorile nutshell throuorh seas bestrewn with drift- 
ice, without serviceable boats or other proper equipment. 
A collision with the smallest ice-floe had been suflicient 
to drive a hole in the vessel's side." 

The mouth of the Qord had been free from ice for 



114 NORDENSKIOLD'S ARCTIC VOYAGES. [chap. 

some days before the return of the boat parties, but on 
account of a persistent calm the Axel lliordsen could 
not sail before the 16th of July. Before leaving an 
iron bolt was placed as a water-mark on the outer side 
of the island off the eastern shore of Safe Haven. On 
^e 15th of July at 4 p.m. the mark was 1*4 metre 
above the level of the sea. 

On the 17th, while the Axel Thordsen was off Bell 
Bound, a violent storm came on, compelling the Swedes 
to anchor in the sound. It continued with undiminished 
force during the 19th and 20th, but notwithstanding it 
Nordenskiold betook himself to an island off the mouth 
of the North Fjord that lie might photograph a glacier 
which had filled up a harbour that a few years previously 
had been one of the best and most frequently visited on 
Spitzbergen. Malmgren and Duner landed at Midde 
Hook, finding there an uncommonly luxuriant vegeta- 
tion, remarkable for the abundance of plants otherwise 
rare on Spitzbergen ; for instance, the beautiful blue and 
white flowered Polemoninm pulcheUum. On the 21st 
the- storm was followed by^a calm so complete that 
there was no possibility of a sailing vessel making any 
progress. Dundr embraced the opportunity to map Van 
Keulen Bay, while Nordenskiold went to Van Mijen 
Bay, returning on the 26th to the Axel Thordsen, which 
again put to sea on the 27th. After passing Dunder 
Bay an impenetrable fog came on, which did not lighten 
till midday of the 29th. As it dispersed the most 
majestic picture that Spitzbergen has to offer, the white 
tops of Horn Sounds Tind glancing in the sun, became 
visible. These mountains rise in three steep and pointed 
summits to a height of 4, .500 feet above the sea, and 
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Scoresby names them as the highest and stateliest of 
the mountains of Spitzbergen. To Nordenskicild and 
his comrades, tlioiigli they had often sailed past this 
stretch of coast, the view was altogether new. Durincr 
the greater part of the year mists conceal them from 
view. The wind dying away, the Axel Thordsen an- 
chored at the Down Islands on the 30th of July. 
The islands are all low and flat, with numbers of fresh- 
water ponds. They are thus specially suituble breeding- 
places for eider, the rather because the ice round them 
breaks up sooner than round most of the other ishmds 
on Spitzbergen. The walrus- hunters often visit them in 
the month of June and luxuriate on the q^ct^ and birds. 
Hatching time was past, and the eider were now swim- 
ming about the shores accompanied by their newly- 
hatched young. On landing on the islands great flocks 
of terns were met with, which sought with wild cries to 
protect their eggs or only down-clad young. If they 
had not in this way shown where their eggs or young 
were, it would have been often difficult to discover 
them among the gravel on which they lay, which was 
often pricked out in yellow by a species of Kchen on 
account of their greyish-yellow colour. The terns, how- 
ever, now flew round the observer in flocks with such 
violence that it is only in case of necessity that any 
one would visit their breeding-places. 

The sides of the fells on the mainland next the sea 
were formed of coarse deb)n.s, which up to a great height 
was covered with a lively green. Here were found in- 
numerable flocks of Spitzbergen's smallest natatory bird 
the rotge {Mergulus alle). These birds choose for their 
breeding-plac(»s the enormous stone heaps, which at many 
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places axe found on Spitzbergen on the sides of the fells, 
and are possibly the remains of old lateral moraines. 
Here they occur in incredible numbers. Part fly about 
in the air in flocks so dense that at a casual glance they 
may be taken for clouds ; others sit packed so close on 
the blocks of stone that it is possible with a single shot 
to kill ten to twenty of them, or creep under ground 
like rats in holes among the stones. 

When Torell and Nordenskiold visited Spitzbergen 
in 1861, they anchored off these islands in the middle 
of June. They wished to collect some rotges' eggs, and 
for this purpose searched for them without success 
in the openings between the stones. They were on 
their way to return with their errand unaccomplished 
when the cackling sound, which came from a greater 
depth, drew their attention. They now began to lift 
the stones, and they captured several living birds and 
found some eggs lying on the ice between them. 
Probably the proper hatching-time had not begun. It 
was curious to hear the sounds that came from among 
the stones when one counterfeited the cry of the rotge 
close to -the ground. Without any bird being visible 
ready answers were heard from underground in all 
directions, and these answers called forth cackling again 
and again renewed, so that a single question gave occa- 
sion to a very long-continued conversation between the 
feathered but rat-like inhabitants. The flosh of the rot^je 
is exceedingly savoury, with no flavour of train-oil. 
During the stay of the expedition at Horn Sound a great 
many were shot. A shot was thought unsuccessful if 
it did not kill seven to ten birds at once. 

Nordenskiold and Dun^r, each in his boat, set out to 
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survey Horn Sound, but were obliged to return by con- 
trary strong winds and an exceedingly high sea, after 
lying to near the north shore of the ^ord, and there by 
triangulation obtaining some considerable contributions 
to their map. During their return they visited the inner- 
most island at the harbour, and found there in a little 
heap nine skulls of Russians said to have been robbed 
and murdered by an English crew who went unpunished. 
Another similar deed of blood done on the coast of 
Spitzbergen was discovered in a wonderful way and the 
actors brought to punishment. On their return to Arch- 
angel, the crew of a Russian bodje stated that they had 
lost their captain and two men at Spitzbergen by an acci- 
dent. This did not of course attract any special atten- 
tion, but some years after, in 1853, a Norwegian who 
was still living in 1867, found a gun-barrel lying beside 
a human skeleton. The gun-barrel was covered with 
inscriptions scratched on it, stating that the owner along 
with two men, who before the writing was finished had 
died of hunger, had been intentionally left on land by 
his crew. This remarkable journal closes on the 3rd of 
March. The Norwegian who found the gun-barrel sent 
it to Archangel, the crime was discovered, and the 
perpetrators sent to Siberia. 

The Axd Thordsen put to sea again on the 3rd of 
August, sighting, and after a long chase overtaking, a 
Norwegian vessel, the skipper of which in an ** ungentle- 
man-like " way, uncommon on the coasts of Spitzbergen, 
disregarded the signals made by the Swedes. They 
got no letters or newspapers from him, but coaxing 
him on board by the offer of a glass of spirits, an 
unusual luxury, as no liquor is allowed on board the 
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Norwegian vessels that frequent Spitzbergen, they ex- 
tracted from him as best they could some idea of the 
state of matters in Europe. On the 6th of August 
South Cape was passed, but it was impossible, on account 
of ice, to anchor as had been intended. The position 
of the drift-ice also prevented Whales' Bay from being 
reached. After sailing some time in a north-easterly 
direction open water was found along the south part 
of Stans Foreland. The course was therefore set for 
Whales' Point, where the vessel anchored on the morning 
of the 9th. 

The proper goal of the expedition was thus reached, 
but the short polar summer was already so far advanced 
that at most three weeks' working could be reckoned on 
without exposure to the risk of a winter passed without 
the necessary equipment. It was therefore necessary to 
use every favourable moment, more especially because, 
from the accounts which they obtained from visitors 
to Spitzbergen, the weather in Stor Fjord did not 
promise to be very good. Fortunately it appeared that 
the discouraging descriptions of the fogs prevailing here 
were properly applicable to the Thousand Islands, 
comparatively clear weather being really general in 
the inner part of the fjord. Here, as at many other 
places on Spitsbergen, may be found cloudless skies and 
•sunshine, while an impenetrable fog lies at the mouth. 
The cause of this is to be sought for in the course of the 
marine currents. While an arm of the Gulf Stream, as 
the masses of driftwood heaped up at South Cape and 
the Thousand Islands show, flows past the southern 
part of West Spitzbergen and Stans Foreland, at least 
during a portion of the year, it is the Arctic current 
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entering from Helis Sound and Walter Thy men's Strait 
which principally prevails in the interior of Stor Fjords 
There is, therefore, no driftwood to be met with on the 
shores of this ^ord, on which account it is necessary 
to carry a supply of fuel on boat voyages. During 
boat voyages along the north coast of Spitzbergen one 
may, however, nearly always reckon on finding dry 
and excellent material in the neighbourhood of the 
resting-place even for a large log-fire. At Whales' 
Point there still stand ruins of some Russian huts, 
remains of one of the largest Russian settlements on 
Spitzbergen. These were described by Keilhau as 
they existed during his visit in 1827. 

From the top of Whales' Point, which was ascended 
with difficulty, a very extensive view was obtained. On 
the east Deevie Bay lay open, bounded at the horizon 
by a black precipitous fell. " To the right of this moun^ 
tain we could," says Dun^r and Nordenskiold, " with 
the help of a glass count twenty-eight islands belonging 
to the Thousand Islands, and gathered, it appeared, into 
two groups, one near Deevie Bay and the other right to 
the south of Whales' Point. They were in general small 
and low. In the sound between them three vessels were 
seen, among which, as we afterwards found, was that of 
our English acquaintances from Ice Fjord. We could not 
on the other hand see Hope Island, and it appears verj^ 
probable that, as Lamont remarks, it lies considerably 
farther to the east than is shown on the chart. We can- 
not state this with complete certainty, however, because 
Hope Island might have been concealed in a fog that 
lay on the horizon. On the contrary, the whole west 
coast of Stor Fjord, the extreme point of which, South 
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Cape, could with certainty be distinguished, lay in the 
most glorious sunshine. It appeared to consist of a con- 
fused assemblage of snowy summits of nearly equal 
height, among which only a few were so remarkable as 
to be easily recognised, as for example the mountains at 
Whales' Head and Agardh's Bay. But over all those 
thousands of fells there rose like the tower of a cathedral 
over the houses of a great city the mighty Horn Sounds 
Tind, with an angular height at least double that of the 
other mountains. It was easy to see from this that this 
stately mountain is the loftiest in South Spitzbergen." 

Whales' Head being inaccessible, Agardh's Bay was 
next visited, and on the 13th the Axel Thordsen 
anchored near Lee's Foreland. Here, as at the former 
place, the Swedes landed and ascended the neighbouring 
mountain where they found a Russian cross at a height 
of 1,000 feet above the sea-level. The west coast of 
Stor Fjord is occupied by enormous glaciers, which go 
down to the sea, and are only interrupted by black, 
often conically-shaped mountain tops. On the east coast, 
on the contrary, between Whales' Point and Helis Sound 
there is only a single considerable glacier, the coast 
being formed of a continuous rocky wall, which rises 
almost directly from the sea to a snow-free plateau of 
about 1,000 feet in height. At the foot of this wall there 
are here and there grassy slopes, wliich form the finest 
reindeer grounds on Spitzbergen. Walter Thymen's 
Strait was right below, and appeared from the many 
sandbanks which are found in it to be very shallow and 
fouL 

After anchoring near the only glacier, remarkable for 
its immense moraine, which is to be found on the east 
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coast of Stor Fjord, and shooting an immense Polar bear, 
our party proceeded on the 16th August to the western 
extremity of Barentz Land. Along the shore here there is 
a low plain, during the latter part of summer free of 
snow, without any proper turf, indeed, but affording ex- 
cellent summer pasture, and therefore known as excellent 
reindeer ground. Duu^r and Nordenskiold landed here 
to take observations, Malmgren to botanise. Dundr shot 
a fine reindeer, and the cook, who was with them, 
was sent to the vessel for a boat, with orders to row 
round to the point which lay nearest the place where 
the reindeer lay, and fetch it and the party on land. 
By a series of misadventures Nordenskiold and Dun^ 
were unable to rejoin their vessel until after a twenty- 
four hours' fast and sixteen hours' continuous wandering 
and climbing. To commemorate these the promontory 
was called Forvexlings Udde or Mistake Point. Weigh- 
ing anchor again during a complete calm the Axel 
Thordsen was driven backwards and forwards by the 
current, and for some time moored to an iceberg, or 
rather to an immense block of ice, which was forced 
along by the current through the other ice leaving a 
broad ice-free path behind it. It often happens that 
the ice moves in two different directions, the low shallow 
fjord-ice going in one, and the high glacier-ice deep in 
the water in another. During a calm the Spitzbergen 
skippers often make an iceberg driven forw^ard by an 
under-current tow their vessel through the surface 
current running in an opposite direction. 

When icebergs are spoken of in the region of Spitz- 
bergen, it ought to be remembered, that what is meant 
is large blocks of ice which fall down from the perpen- 
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THE SWEDISH POLAR EXPEDITION OP 1868. 

The aim of the previous Arctic expeditions which had 
started from Sweden had been the exploration of 
Spitzbergen. The main object of the expedition of 
1868 was to penetrate as far northwards as possible. 
In order to raise funds for this expedition Nordenskiold, 
finding the prevailing opinion of Stockholm society to 
be that enough had already been done in the way of 
Arctic research, turned to the commercial commu- 
nity of Gothenburg for assistance. He addressed a 
memorial setting forth the plan and objects of the 
expedition to the Governor of Gothenburg, Count A. 
Ehrensvard. In this document he pointed out that 
autumn is the most favourable season for sailing north- 
wards, because the old ice has then been partly melted 
by the heat of the sun, partly broken up and carried 
away in a southerly direction by the polar current, and 
the formation of new ice is not yet begun. He also 
enumerated the varied objects which were to be kept 
in view during the progress of the expedition. The 
list included an examination of the flora and fauna 
of Bear Island, the single reraaining fragment of an 
extensive polar territory which probably at one time 
connected Scandinavia with Spitzbergen, the flora and 
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marine fauna of which was still almost unknown, though 
fitted to throw important light on the animal life not 
only of the Scandinavian peninsula, but also of the 
northern shores of Britain which are washed by the 
Gulf Stream ; a careful examination of the strata on 
Bear Island and at Ice Fjord and King's Bay which 
contain fossil plants, and a search for Post-miocene strata 
on the peninsula between Bell Sound and Ice Fjord, 
which might afford some information as to the transition 
from the warm climate of the Miocene period, which 
produced a luxuriant forest vegetation, to the ice masses 
of the present time ; a more thorough examination of 
the Saurian strata at Cape Thordsen ; an examination 
of the fragments of skeletons of whales found on the 
shores of Spitzbergen ; a continuation of the collection 
and examination of the land and marine fauna and 
flora; dredgings at the greatest depths; magnetic and 
meteorological observations ; geographical determinations 
of position, &c. The plan sketched by Nordenskiold 
was to start from Tromsoe in the beginning of August 
in a little sailing vessel, to remain for a couple of weeks 
at Bear Island, and for three or four weeks at Ice Fjord, 
aad after visiting King's Bay to wait at Kobbe Bay 
for a favourable opportunity in the end of September or 
during October for sailing northwards without^ however^ 
making any childish attempt to force the drifi-ice. 
"Such an attempt," wrote Nordenskiold, "would not 
only be attended by unnecessary risk, but would cer- 
tainly result in the expedition being beset in the ice, 
and thus prevented both from going forward and from 
turning back. If, on the other hand, we adopt the 
principle of only going forward when the sea is open 
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and nearly free of ice, we do not incur much greater 
risk than that which always accompanies navigation 
during late autumn, and there is besides the probability, 
indeed, if no accident happens, almost the certainty, of 
being able to penetrate further towards the north than 
any one has ever done before." Unless beset in the 
ice, a contingency for which due preparation was to be 
made, the expedition was to return to Norway by the 
middle of November. The expenses were estimated at 
the very modest sum of 15,000 rixdollars, about £825. 
The memorial was dated April, 1868, and a few days 
after it was made public the subscription-list showed a 
total of 21,300 rixdollars, contributed almost exclu- 
sively by Gothenburg merchants. The project met with 
so favourable a reception in various quarters, that 
Nordenskiold was encouraged to approach the Swedish 
Government with a request that some small steamer 
belonging to the state might be placed at the disposal 
of the expedition. The Sofia^ a small weak steamer, as 
Petermann says, which was used for carrying the mails 
during winter between Sweden and Germany, was ac- 
cordingly ordered to be fitted out and provisioned, and 
to be placed under the command of Count F. W. von 
Otter, then captain in the Royal Swedish Navy, now 
Swedish Minister of Marine, with Lieut. L. Palander 
as second in command, and Dr. C. Nystrom as medical 
officer. The Sofia was manned by volunteers, the 
inferior officers and crew numbering fourteen, and so 
great was the eagerness of the Swedish seamen to take 
part in the expedition, that more than 150 men imme- 
diately gave in their names. The Sojia^ a schooner- 
rigged iron steamer 135 feet long, twenty- three feet 
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broad, and drawing eight feet of water, of about sixty 
H.P., had been strengthened and prepared for the 
voyage, and was proviaioncd for seventy weeks, without 
including the supply of food that might be obtained by 
hunting. Nordenakiold's acientifie staff consisted of 
A. E. Holmgren, A. J. Maltngren (who had taken part 
in the expeditions of 1861 and 1864), and F. A. Smitt 
(a member of the expedition of 1861), zoologists; 
Sv. Berggren and Th. M. Fries, botanists ; S. Lemstrora 
pliyaieist ; G. Nauckhofi", geologist and mineralogist. 




The Sofia sailed from Gothenburg on the 7th July, 
and after calling at Aalesiind to take on board coal 
and provisions, reached Tromsoe on the 16th, Here 
a short stay was made to complete the necessary 
equipment, and from this, the usual starting-point 
of the Swedish expeditions, the Sofia sailed on the 
morning of the 20th July, ploughing the waters of 
the Gulf Stream, which wash the shores of northern 
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Norway, and the colour of which is a very clear blue, 
almost as beautiful as that of the Lake of Geneva. 
The Polar current coming from the east and running 
in an opposite direction, is of a dirty grey colour. The 
sea oflf the north of Norway is in summer enlivened 
by numerous vessels, most of which arc English, em- 
ployed in the Archangel trade. Small Russian craft 
besides visit Finmark every summer to exchange their 




meal bags for dried fish, and a number of Norwegian 
bank-fishing vessels lie scattered about catching sharks. 
Such a bank-fisher was visited, and the crew found 
employed in hauling on board a shark somewhat over 
eight feet in length, a "foul fish," with an unpleasant 
expression in its emerald-green deep-set eyes, which lay 
passive on deck, everybody, however, taking good care 
to keep at a respectful distance from its dreaded jaws. 
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After its liver had been extracted, it was handed over 
to the Swedish zoologists, by whom it was taken on 
board the Sofia and dissected, its dark ash-grey skin 
being salted for preservation. 

Bear Island was sighted on the 22nd July, and on 
the evening of the same day the scientific stafif and 
their assistants landed with provisions for a week's stay. 
Five days were employed in an exploration of the 
island, which forms a pretty level plateau, two to three 
hundred feet above the sea, rising here and there into 
inconsiderable elevations and furrowed by small valleys, 
in the bottoms of which little streamlets seek their way 
among the naked stones. In the south-east the appro- 
priately named Mount Misery rises perpendicularly from 
the sea to a height of about 1,200 feet, and in the south 
the Fuglefjeld is about the same height. On neither 
of these, however, is there any glacier or perpetual 
snow. 

It is not the formation of the island which gives it so 
desolate and forbidding an appearance, but the monoto- 
nous grey colour of the whole landscape. No trace of 
any grass turf is to be found in the interior, far less of 
any trees or bushes ; only the Polar willow {Scdtx 
polaris and herbacea) with its thread-like stalks creep- 
ing in the moss, and two or three leaves, scarcely the 
size of a finger-nail, raised above it. Green patches, 
in hollows where water has collected and formed a sort 
of marsh, consist principally of mosses with scattered 
specimens of the Polar ranunculus {Ranunculus sul- 
phureus) and a few other plants and grasses sparingly 
mixed with them. Except in these marshy places, the 
ground is nearly everywhere without the slightest trace 
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of covering. By the combined action of water and frost 
the rocks have been literally frozen asunder, the lime- 
stone to small angular fragments, and the sandstone to 
larger or smaller blocks heaped one upon another. Such 
collections of stones cannot, of course, afford nourish- 
ment to higher plants, the more especially as any little 
mould that may be formed is immediately swept 
away by the wind or washed away by the rain. At 
long intervals in this wilderness of gravel and lime- 
stone there are found solitary specimens of the Arctic 
poppy {Papaver nudicaule), Scixifraga, Draba, Sa- 
gina, &c. Lichens, especially the larger species, occur 
here very sparingly and badly developed, though in 
spots the ground is almost covered by species 
which are exceedingly rare in the flora of Scandinavia. 
Where sandstone is the prevailing rock, the view is 
still more unpleasing. There is a considerable extent 
of surface where the only method of progression is 
by jumping from one block of stone to another, from 
which blocks all the higher plants, with the exception of 
a grass or two, are banished. The exterior of the island 
is more attractive. The rocks rise perpendicularly out 
of the sea, and as they consist of the looser formations, 
they have, in course of time, been shaped by the weaves 
into the forms of arches, grottos, towers, columns, &c. 
The projecting rocky promontories are in some places 
found to be clothed with turf, and the perpendicular 
cliffs are richly hung with luxuriant Cochleana. The 
explanation is easy. It is only the ledges where the sea- 
fowl sit that are thus ornamented, and it is only in the 
rich mould originating from these fowl that the plants 
can attain such luxuriance. This leads us to the most 
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remarkable thing about Bear Island, its fabulous rich- 
ness in sea-fowL Indeed it may be said that the fowl 
are the proper inhabitants and owners of the island. 
There are, it is true, some mountain foxes, but they 
are very scarce, and the greater number only make a 
visit during winter ; resembling in this the Polar bear, 
from which the island is named, as it cannot, at least 
now, support itself here in summer. During that 
season the walrus, which soon after the discovery of 
the island was found upon its shores in unheard-of 
numbers, and a little flock of which Keilhau had an 
opportunity of observing, is now sought for in vain. 
Even in winter, according to the latest observations, 
the Polar bear is an unusual guest. The more amaz- 
ing is the number of the sea-fowl, which build their 
nests and live upon the perpendicular precipices on the 
islands and projecting clifis. One may sail along the 
coast for stretches of several leagues, during which all 
the ledges, clefts, and comers of the mountain sides to 
a height of 400 or 500 feet above the sea are seen to be 
literally covered with sea-fowl, whose white breasts show 
against the dark rocks as if they were closely sprinkled 
with chalk-white specks. Thousands of others fly far 
out to sea, innumerable flocks float on the waves, and 
the air near and far is, so to speak, thick with fowl. 

The number of plants found by the botanists of the 
expedition was thiity-three, which, with the other five 
formerly observed, but not now found, makes the whole 
number of phanerogamous and higher cryptogamous 
plants found on Bear Island thirty-eight. The num- 
ber of species of insects found was twelve. The 
number of marine animals was unexpectedly smpll in 
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consequence of the unsuitable nature of the bottom. 
A great part of the island consists of strata belonging 
to the Mountain Limestone, in which are found in abun- 
dance mussel shells, corals, &c., showing that in times 
long past quite a different animal world lived in an almost 
tropical ocean. Two and a half centuries ago seams of 
coal were discovered on the north coast of the island, 
showing as black parallel bands on the perpendicular 
cliffs facing the sea. As the coal that occurs on Spitz- 
bergen had been proved by the preceding Swedish ex- 
peditions to belong to the comparatively recent Tertiary 
period, it had been considered probable that this was 
the case also with that found on Bear Island. But on 
examination being made impressions of plants were 
found, partly in the coal, partly in the sandstone sepa- 
rating the seams, which afforded indisputable evidence 
that the strata here belong to the true Coal Formation. 
Splendid Sigilluma, Lepidodendra, Catamites, and other 
characteristic fossils of the Coal period were taken, not 
without danger to life, from the perpendicular sea-cliffs 
on the north side of the island; and it was with deep 
regret that others had to be left behind because there 
was not time to cut them out of the rock. 

The Sofia, whose steam horses had been fed during 
part of the time she was cruising off the island with 
coal collected here, received the naturalists and their 
collections on board on the 27th July, and the course 
was shaped right for Spitzbergen, with the intention of 
landing on South Cape, but on approaching this head- 
land on the 29th it was found surrounded by an im- 
passable barricade of ice. The course was then shaped 
towvds the east, but it was soon found impossible to 
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make any progress in that direction, and the Sofia 
turned westwards, and on the Slst anchored in Green 
Harbour in Ice Fjord. 

In Green Harbour were found three fishing vessels, the 
crews of which were hunting reindeer in the neighbour- 
ing valleys. A party of white-whale fishers had erected 
a tent on the other side of the Bay, and awaited the 
arrival of a shoal of these animals. On paying a visjt to 
the party twenty-four white whales, of various sizes, the 
largest 1 4 to 1 6 feet long, were found laid in a row on the 
beach, most of them already deprived of their blubber, 
and the rest waiting similar treatment. It was stated 
that a single animal may yield a barrel of blubber worth 
in Norway 25 specie dollars, and as a large number (in 
former times as many as 1 50) can be taken at once, it is 
evident that the profit from this branch of industry is 
not inconsiderable. The skin, when properly prepared, 
yields a soft and pliant leather. The state of the 
carcases on the beach afforded evidence of a peculiarity 
of the climate of Spitzbergen. Although exposed day 
and night to the direct action of the sun's rays, there 
was no sign of putrefaction, and the entomologist of 
the expedition could not capture a single fly or other 
flesh-loving insect upon them. The gulls, on the other 
hand, did not neglect to feast on the abundant layers 
of flesh. 

Near Green Harbour is the grave of the Russian 
hermit, Staratschin, who died of old age in 1826. 
The ruins of his hut are still to be seen on a pro- 
montory which bears his name. He wintered on 
Spitzbergen thirty-two (some say thirty-nine) times, 
fifteen consecutively. 
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The Sofia removed to Advent Bay on tlie night 
between the 3ixl and 4 th of August, having on board 
the brothers Palliscr, who had the day before arrived 
at Green Harbour in a vessel they had chartered for 
a hunting expedition to the Spitzbergen waters. In 
Advent Bay lay three walrus-hunting vessels, and one 
laden with coal for Lord Hastings's pleasure yacht. 
Lord Hastings made only a very French visit, and 
having a boil in his finger returned home again with a 
few reindeer and auks and other sea-fowl. 




The Sofia lay in Advent Bay till the 11th August. 
Vegetation was uncommonly luxuriant, and the animal 
world afforded abundant material for collections. In 
the fjord four salmon were taken, one of them about 
three feet long. They were all of course preserved in 
spirits. 

On the 6th August, Nordenskiold, Palander, Malm- 
gren, and four men started in a boat to explore Nord 
Fjord, lying opposite to Advent Bay on the other side 
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of Ice Fjord. Here was found a splendid field for 
geological observations, both in the Sauiian Mountains, 
upwards of 1,000 feet high, and in the steep banks of 
a stream, which offer to the observer sections of beds of 
earth and rock, which are specially instructive with re- 
spect to the changes which the Polar regions have under- 
gone. Lowest in the valley there is found a phenomenon 
which is exceedingly uncommon on Spitzbergen, namely, 
an alluvial formation consisting of peat-moss, in some 
places twelve feet deep. 

Although deposited during a comparatively recent 
period, when the forests of pine and broad-leaved trees 
could no longer thrive, and containing, in consequence, 
only the remains of more northern plants, these peat- 
mosses and the beds of earth which accompany them 
afford evidence of a climate in which the ice had not 
yet attained the nearly unlimited sway which it has on 
Spitzbergen in our days. The river has washed out of 
the earthy strata on which this peat rests various large 
and well developed shells of species {Mytilus edulis, 
Cypnna Islandica) which do not now live on the shores 
of Spitzbergen, but are found in northern Norway. The 
remarkable Triassic formation discovered here in 1864, 
containing the remains of animals resembling crocodiles, 
was re-examined, and a number of fragments of vertebrae 
were found, but no cranium, though a reward of ten 
specie dollars was offered for the discovery of one. 
Among other remarkable Jinds which were made here 
far up the Reindeer Valley, was a large bone of a whale, 
which, however, could not be wrenched from the sur- 
rounding ice and frozen snow, and had to be left behind. 
After exploring both the western and eastern arm of 
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Kord Fjord (the latter was named Dickaon Bay), and 
collecting a large number of fossils belonging to the 
Mountain Limestone, the party rejoined their comrades ; 
and on the l3th August the Sojia steamed out of Ice 
Fjord, leaving Nordenskiold, Palander, Berggren, and 
four men in a boat to survey Prince Charles' Foreland 
Sound, while the party on board surveyed the seaward 
side of the Foreland, and carried on dredging to a depth 
of 1,250 fathoms in the sea ofl" it. The Sofia anchored 




in King's Bay on the 16th August, and was rejoined 
by the boat party on the 17th, remaining there until 
the 19th, after taking on board about seventy cubic feet 
of coal from the nfeighbouring seams. The presence of 
coal on Spitzhergen has been long known. Keilhau 
states that in 1826 sixty barrels were brought to 
Hammerfest. Besides King's Bay small seams have 
been found at several other places, chiefly at BeU Sound 
and Ice Fjord, all belonging to the Tertiary period. 
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On the 20th August a small vessel arrived with letters 
and a cargo of coal from Sweden. This was taken on 
board while the Sofia lay off the site of Smeerenberg, 
the old whale-fishing station. On the 23rd August the 
Sofia, leaving a number of the naturalists on land at 
Kobbe Bay, started on a cruise to ascertain the state 
of the ice. By noon of the following day the pack was 




encountered, and the Sofia followed the edge of the 
ice. After cruising two days the Seven Islands were 
sighted, but they were completely surrounded by ice, and 
for the time inaccessible. The course was next shaped 
for Brandywine Bay, which was found filled with packed 
drift-ice, extending several leagues out to sea. This 
proves that 18C8 was a bad ice year, for in 1861 the 
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of insects had so diminished that only some half-frozen 
specimens of a single species of gnat were found, and 
numerous swarms of bluish-grey small Podurce, which 
here, as everj^where else on Spitzbergen, moved amongst 
the sand or crawled on the snow-fields. A Polar bear, 
which had left recent traces on the shore, was tracked, 
but made his escape, sliding down a steep slope of snow 
on his hind-quarters — a mode of locomotion the animal 
seems to fancy — plunging into the sea and swimming to 
the neighbouring Phipps' Island. This point (80° 40' 
N.L.) was the most northerly reached by the Sofia on this 
cruise. After Loven's Mountains had been visited and a 
couple of barrels of very fine Mountain Limestone fossils 
dug frojn beneath the snow, the course was shaped for 
Smeerenberg, where a small coal-laden vessel was wait- 
ing with letters from Sweden and new potatoes, both 
of which were highly appreciated. By this vessel, the 
Severine^ Fries, Holmgren, Malmgren, NauckhoiF, Smitt, 
Svensson, and four Norwegians, returned to Norway, 
and on the 16th September the Sofia, after towing the 
Severine out to sea, shaped her course for the Seven 
Islands, meeting Tobiesen's vessel near the entrance to 
Hinloopen. From Tobiesen important information was 
obtained as to the state of the ice in the Strait, and the 
movements of the German expedition which had that 
year visited Spitzbergen. The southern part of Hin- 
loopen was blocked with ice which was considered quite 
impassable. By the 18th the Sofi^i was among the ice. 
The Seven Islands could not be approached within 
twelve nautical miles, but open water was visible to the 
northward, and hopes began to rise, not indeed, . of 
reaching the Pole, but perhaps a higher latitude than 
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any vessel had hitherto attained. Scoresby's SI"* 30' 
had up to this time been the ultima Thule of Arctic 
voyages. Great accordingly was the joy of the Swedes 
when on the morning of the 18 th the latitude reached 
was found to be 81** 32', with open water still ahead. 
In the afternoon bottom was found at a depth of 1,300 
fathoms. The following day, after many doublings 
among ice of variable nature, the latitude of 81° 42' 
was attained, the longitude being 17"* 30'. 

" We reached the point," writes Captain von Otter, 
"just at eight o'clock in the morning. I notified the 
victory to our scientific men by firing a Swedish salute, 
and when they came on deck they found the Swedish 
flag flying firom the tops in honour of the memorable 
day. According to the dead reckoning we would only 
have been 81"" 39', but an altitude which I there took 
of the sun and a double sight of Spitzbergen which we 
got the following day, showed us that on this occasion 
we had the current in our favour. Farther to the west, 
however, it was found to set regularly twelve to twenty 
minutes per twenty-four hours towards the S.W., which 
is also an old experience." 

Captain von Otter adds, after expressing his views 
as to the impossibility of reaching the pole hy open 
wateVy views confirmed by the result of the voyage of 
the Sofia: "I consider the honour of the flag — as it 
was flying on the steamer — to have been maintained, 
when we reached a point where none with clear papers 
can show that he has taken an altitude from the deck of 
his vessel, viz., within 400 nautical miles of the pole. 
Scoresby, who previously had penetrated farthest, states 
with the authority he possessed after seventeen years' 

L 
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experience, that the open belt he found there in 180G 
■was of very rare occurrence, and when such men as 
Phipps and Franklin had to be content with reaching 
80** 48' and 80° 28' N., more ought not to be required 
even of one having the advantage of a steamer with a 
good iron bow than to go a degree farther. That the 
altitude we gained could not have been reached without 
at many places charging ice-floes, where no sailing 
vessel would ever have dreamed of making its way, 
need not be said; for when we had advanced some 
distance there was not a lane or any sign of * water- 
sky' to the northward that was not attempted, and 
when the Sojla reached her place of honour in the 
latitude of 81° 42', I venture to afl^m that there was 
not a point of the compass towards which a man might 
not with the help of a boat-hook have walked a league 
on pieces of ice." 

The Swedes had thus gained one of the frost-bitten 
prizes in the international race to the pole, but here there 
was a limit to their progress. The ordinary scientific 
work went on. The physicist made magnetic observa- 
tions on the ice, specimens of water were taken, and the 
"Bull-dog" machine brought up from a depth of 1,370 
fathoms a sample of the bottom which as coming from 
that latitude was naturally regarded with more than 
common interest. As it was impossible to advance in a 
northerly direction, the course was shaped towards the 
west, where the sea appeared most free of ice. The 
current here was southerly. In the evening the depth 
was found to have diminished to 370 fathoms. The 
Sofia was now surrounded by ice, and some labour was 
required to work out of it, but on the 20th September 
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Spitzbergen was sighted. There Wcos no intention of seek- 
ing a harbour. Instead of that, the Sojia followed the 
edge of the pack or sailed through drift ice of varying 
form and dimensions, trying every opening that appeared 
to lead to the north. The blocks of ice varied in several 
respects from those seen during the August voyage 
They were harder, larger, and higher, and seen at a 
distance with their size surprisingly magnified, appeared 
formidable enough. Here and there some of them were 
blackened with adhering earth and gravel, a sign that 
in some unknown region they had been in contact with 
land. Pieces of drift-wood were found in the sea, and 
one of the glass balls already mentioned, speaking 
witnesses in the question of marine currents. The cold 
was pretty intense, but the Swedes were acclimatised by 
their stay in the high north, and found a temperature of 
-8° or -9° C. quite agreeable and their cabins sufficiently 
warm. The greatest mischief produced by the cold was 
the increase of the ice ; the surface of the sea where 
it was diluted by the addition of fresh water from the 
melting masses of ice, froze, the mist also froze as it 
touched the water, and the old blocks of ice became 
hard as steel. Animal life was still abundant ; several 
birds — the glaucous gull and the lumme {Mormon 
Arctlcus — were seen ; and dredging steadily added to 
the zoological collections. 

After for several days following the edge of the ice, 
which was found, as in August, to trend southwards, 
it was determined on the 23rd September, as the stock 
of coal was pretty well exhausted, to return to Spitz- 
bergen. At this date the SoJia was in 78° 26' N. Lat 
and 2° 17' W. Long. The weather was splendid, with 
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clear sunshine. The vessel lay in an ice-field sur- 
rounded on all sides by large and small blocks of ice, 
some lying flat, others raised up against each other, 
hollowed into grottos, from whose interior the most 
beautiful clear-blue nuances of colour were refiected. 
Most of the inhabitants of the Sofia were employed on 
the ice. Some of the crew filled the water-tanks from 




a little fresh-water lake wliich had been formed on the 
surface of a large piece of ice, and a skater had found 
a suitable field for the display of his art. Animal life 
was found in quite unexpected abundance, and dredging 
especially became highly interesting. For the depth was 
2,650 fathoms, and from this depth there was brought 
up a mass which consisted almost entirely of brown and 
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white Foraminifera, among which, however, there was 
found among other things a crustacean (a species of 
Cuma). It was besides surprising to find, among the 
ice in the middle of the Atlantic and at a place where 
the depth was so great, such an abundance of the higlier 
animals — seals, glaucous gulls, fulmar petrels, guille- 
mots (scarcely recognisable in their speckled winter 
dress), auks, and rotges. In the water near the surface 
swam Pteropoda and Copepoda, their forms and colour 
sharply defined against the clear " ice feet " (the exten- 
sive under- water parts of the swimming blocks). An 
attempt was made to blast a block of ice with gun- 
powder. A cavity was produced which, however, did 
not extend through the whole thickness of the ice, 
which was not considered successful. 

The return was commenced on the evening of the 
23rd. After getting into open water the course was 
shaped towards the east ; on the 24th bottom was 
found at 1,400 fathoms, and on the 25th Spitzbergen 
wa3 seen in its white winter shroud (an abundant 
fall of snow having taken place during the night), 
looking like a gigantic snowdrift. As the coast was 
neared great flocks of rotges were seen. The Sofia 
anchored in South Gat, between Danes' Island and 
the main land. After lying here four days preparing 
for another cruise, the Sofia again started on the 29th 
September for Kobbe Bay to take on board the re- 
mainder of the coal lying there, and on the 1st October 
weighed anchor and commenced another attempt to 
penetrate to the north of Spitzbergen, with the hope 
of discovering land, *he existence of which there was 
reason to suspect. If this was found impossible it was 
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intended to make for the Seven Islands, and thence to 
undertake excursions to the north and east (to the 
alluring Giles' Land, " das sagenhafte Land im Osten," 
as it is called by the Germans). It might be necessary 
on this account to winter, and preparations were made 
for doing so. Parry's Island was chosen for the purpose, 
and it was calculated that provisions and other neces- 
saries for sixty days' travelling on the ice could be 
carried along, and that within this period it would be 
possible to reach the 84th degree of latitude and return, 
'leaving time for another excursion to Giles' Land in 
spring. But the programme was not to be carried out. 
Before night ice was visible, and the vessel was moored 
to an ice-field to await the dawn. On the 2nd, auks, 
guillemots and fulmar petrels were seen, and a walrus, 
one of the few observed during the expedition. The 
cold, which on the 1st had been -7°C., was now -13-3**. 
The new-formed ice was several inches thick, and the 
vessel could make no more rapid progress through it 
than two knots per hour. The ice to the northward 
getting closer and more difficult, the Sofia steered 
towards open water, and so southwards ; but on the 
3rd, followed the edge of the pack eastwards and 
northwards till, in the afternoon, ice was seen in the 
N. E., which appeared likely to bar further progress. 
On the morning of the 4th, as the Sofia was working 
her way among the masses of ice by which she was 
surrounded, she came into coDision with one of them, 
and sprang a large leak, through which water rushed 
into one of the coal-bunkers. The door was immediately 
made fast so as to confine the water within the bunker. 
The collision had not only bent and cracked a plate on 



IV.] HOMEWARD BOUND. 151 

the starboard side amidships, but also fractured two ribs 
and driven out several bolts, and broken up the deck 
above the coal-bunker. It was only by the most 
strenuous exertions of all on board, that the Sojia 
was kept afloat and safely anchored, 11 hours after 
the accident, off Amsterdam Island. Next day, the 
vessel, lightened as much as possible on the leaky 
side, was brought to King's Bay, where she wiis 
beached and the damage made good. On the 11th, 
King s Bay was left, and the SoJla sailed southwards, 
passing through, on the 12th and 13th, a belt of floating 
ice, 60 nautical miles broad. On the 14th South Cape 
was reached, and an attempt was made to penetrate 
eastwards towards Giles' Land, but on coming within 
30 minutes of the Thousand Islands, ice was met with, 
which, though at first open, soon became of so difficult 
a nature, that it was impossible to advance. The 
attempt had therefore to be given up, and after 
weathering a storm near * Bear Island, the Sofia 
reached Tromsoe on the 20th October, Gothenburg 
on the 15th November, and lay in the harbour of 
Carlskrona on the afternoon of the 26 th, the members 
of the expedition being welcomed everywhere with 
unbounded hospitality. 

Of this expedition, the distinguished savant, Professor 
Oswald Heer of Zurich, declared — " In my opinion the 
Swedish Expedition, by the rich collections it has 
brought home, has achieved more, and more widened 
the horizon of our knowledge, than if it had returned 
merely with the information that the Sofia had hoisted 
her flag at the North Pole." 

After the close of this expedition, Nordenskiold 
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obtained from the Royal Geographical Society, its large 
gold medal (Founder's medal), aad sood after a similar 
distinction (the Rochette medal), from the Soci^t^ de 
Gr^ographie of Paris. 




CHAPTER V. 

EXPEDITION TO GREENLAND, 1870. 

The result of the expedition of 1868, had been to 
convince Nordenskiold and tlie Swedes, of the im- 
possibility of reaching the Pole, or indeed of advanc- 
ing much farther northwards by means of a vessel. 
The comparative w^ant of success which attended the 
expedition by no means diminished the interest that 
was taken in the question in Sweden. So far was this 
from being the case, that, almost immediately after the 
return of the expedition, steps were taken, principally 
in Gothenburg, to raise funds to send out another Polar 
expedition, which was intended to push forwards as far 
as possible in the direction of the Pole by means of 
sledges, and in the course of a twelvemonth, the greater 
part of the funds considered necessary for the new 
expedition was subscribed. 

The sinews of war having been procured, it was 
necessary to fix on a plan for carrying out the new 
attempt. "We find Nordenskiold accordingly enumera- 
ting and comparing the difierent routes to the Pole 
thus : — 

I. The way east of Spitzbergen. This he considered 
impracticable, from the fact that an unbroken ice-belt 
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Stretches between Spitzbergen and Novaya Zemlya as 
far down as 78°, only in favourable years leaving a 
broad channel running up to 80° along the east coast of 
the former, and the west coast of the latter island. 

II. The way along the east coast of Greenland. To 
this route, although, like the former, recommended by 
Petermann, there is the objection, that a broad and 
almost always closely packed ice -stream is swept by the 
North Polar current, not only along the whole east coast 
of Greenland, but also during a great part of the year, 
past Cape Farewell into Davis Strait. 

III. The way through Behring s Straits, proposed by 
Gustave Lambert. Here, however, ice in impenetrable 
masses meets the navigator, in latitudes where, north of 
Europe, traces of it are scarcely to be met with in mid- 
w^inter. 

IV. The way by Spitzbergen, and 

V. The way by Smith's Sound. These Nordenskiold 
considered the only practicable routes. Rejecting the 
hypothesis of an open polar sea, and believing that the 
only practicable method of reaching the Pole was by 
sledge-travelling over the ice, he pointed out the im- 
portance of choosing as a starting point for such a 
journey, some easily accessible place as near the Pole 
as possible. The choice lies between Spitzbergen and 
Smith's Sound, and Nordenskiold preferred the former, 
as lying near to Europe, and being every year accessible 
a little north of 80°. By Smith's Sound, on the other 
hand, he considered it scarcely possible to reckon with 
certainty on being able to advance with a vessel much 
farther than 78°. 

Spitzbergen was therefore fixed upon as a starting 
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point for the expedition of 1872. It was determined to 
erect a building in which to pass the winter, if possible, 
on one of the Seven Islands, and to advance next spring 
towards the Pole over the ice by means of sledges. In 
order to form a judgment, on the spot, of the fitness of 
Greenland dogs as draught animals for such a sledge 
journey, and, if it seemed advisable, to procure the 
necessary number, Nordenskiold determined to visit 
Greenland in 1870, and having sailed from Copenhagen 
accompanied by Dr. Sv. Berggren of Lund, and Dr. P. 
Obcrg, and Dr. Th. Nordstrom of Upsala, he landed at 
Godhavn on the 2nd of July. During the voyage, he 
made observations on the colour of the Arctic Seas, 
which is in some places greyish-green, and in others 
indigo-blue, these areas being frequently so sharply dis- 
tinguished, that a ship may sail with one side in blue, 
and the other in greyish-green water. Water is also to 
be found in the Greenland Sea with a decided shade of 
brown. These colours, green and brown, are caused by 
a slime which is absent where the blue colour prevails. 
This slime, which is formed of various species of Diato- 
tnacecB, inconsiderable as it is, but spread over hundreds 
of thousands of square miles, forms an indispensable 
condition for the existence, not only of the swarms of 
birds that frequent the northern seas, but also of the 
giant of the animal creation, the whale, and all branches 
of industry dependent on whale-fisheries. 

On arriving at Godhavn, Nordenskiold found it im- 
possible there to man the whale boats, in which it was 
intended to visit the shores of the Waygat, Disco Bay, 
and Omenak Fjord, and to explore Auleitsivik Fjord, 
which had not previously been visited or surveyed by 
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Europeans. After remaining for a week at Godhavn 
he proceeded to Egedeaminde, where, by the assistance 
of the resident manager Mr. Bollbroe, he was able 
in a few hours to make the necessary arrangements for 
beginning the work of the 8umm|er. 

Oberg remained at Egedesminde for the purpose of 
carrying on dredging and other geological work. Nor- 
denskiold, Berggren, and Nordstrom started on 12th 
July, and halting at night on the 12th. at Manermiut, 
on the 13th at Kangaitsiak, on the 14th, 15th, and 
16th on islands at Auleitsivik Fjord, arrived on the 
I7th at the northern side of the glacier which projects 
from the inland ice, and occupies the northern arm 
of Auleitsiviks Fjord, the spot they had selected for 
a journey over the ice. 

Of this inland-ice the natives entertain a superstitious 
fear, an awe or prejudice, which has, in some degree, 
communicated itself to such Europeans as have resided 
long in Greenland. It is only thus that the curious 
fact that in the whole thousand years during which 
Greenland has been known so few efforts have been 
made to pass over the ice farther into the country can 
be explained. There are many reasons for believing 
that the inland-ice merely forms a continuous ice-frame, 
running parallel with the coast, and surrounding a land 
free from ice, perhaps even wooded in its southern 
parts, which might perhaps be of great economical im- 
portance to the rest of Greenland. In 1728 a Danish 
expedition was fitted out for the purpose of rediscover- 
ing the lost (East) Greenland by an overland journey. 
The horses intended for the attempt died either during 
the journey or shortly after their arrival in the country, 
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and the expedition, which was really magnificent, but 
equipped in entire ignorance of the nature of the 
country, was abandoned. Another attempt was made 
by Dalager, a Danish merchant, in 1751, in about 62° 
31' latitude to advance in the beginning of September 
over the inland-ice to the east coast. Dalager only 
succeeded in penetrating about eight English miles to 
some mountain summits rising above the ice-field. He 
was then obliged to return along with five natives who 
accompanied him, partly because their boots were worn 
out, partly because the cold at night was so severe that 
their limbs became stifi* after a few hours of rest. In 
1867, Mr. Whymper accompanied by Dr. R. Brown, three 
Danes and a Greenlander, endeavoured to make their way 
upon the inland-ice with dogs, immediately to the north 
of the ice-:Qord at Jacobshavn, but they turned back again 
on the second day, after having proceeded only some 
few miles. It was Nordenskiold's original intention to 
renew these attempts, but on conversing in Copenhagen 
with Mr. Rink and Mr. Olrik, who had formerly been 
Inspectors in North Greenland, as also with several 
other persons who had visited Greenland, he found them 
all so unanimous in considering further advance over 
the ice as impossible, that he determined not to risk 
the whole summer on an undertaking that was before- 
hand disapproved by everybody. He w^as, however, 
unwilling entirely to abandon his plan, and determined 
to make a journey on the inland-ice of only a few days' 
extent. The starting-point was selected because the ice 
there was believed to be freer from crevasses and clefts 
than in the neighbourhood of the ice-streams. 

On the 1 7th July, the party pitched their tent on 
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the shore north of the steep precipitous edge of the 
inland-ice at Auleitsivik Fjord. After having employed 
the 18th in preparations and a few reconnoitrings, they 
commenced their journey on the 19th. They set out 
early in the morning, and first rowed to a little bay 
situated in the neighbourhood of the spot occupied 
by their tent, where several muddy streams debouched. 
Here the land assumed a character varied by hill and 
dale ; and further inward it was bounded by an ice- 
wall sometimes perpendicular and sometimes rounded, 
covered with a thin layer of earth and stones ; only 
a couple of hundred feet high near the edge, but then 
rising at first rapidly, afterwards more slowly to a height 
of several hundred feet. In most places this ice-wall 
could not possibly be scaled ; a place, however, was 
found where it was cut through by a small cleft, suf- 
ficiently deep to afford a possibility of climbing up 
with the means at the disposal of the party, a sledge 
which in case of need could be used as a ladder, and 
a line originally 100 fathoms long, but which, proving 
too heavy a burden, had before arriving at the first 
resting-place been shortened one-half. The whole party, 
with the exception of an old and lame boatman, assisted 
in the by no means easy work of bringing over moun- 
tain, hill, and dale, the equipment of the- ice expedition 
to this spot and, after our mid- day rest, a little further 
up the ice-wall. . Here the party separated, and only 
Nordenskiold and Berggren, and two Greenlanders, 
Isak and Sisamiak, went on. 

The inland-ice differs from ordinary glaciers, among 
other things, by the almost total absence of moraine- 
formations. The collections of earth, gravel, and stone. 
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with which the ice on the landward edge is covered, 
are in fact so inconsiderable in comparison with the 
moraines of even very small glaciers, that they scarcely 
deserve mention, and no large, newly-formed ridges of 
gravel running parallel with the edge of the glacier 
are to be met with, at least in the tract visited. The 
landward border of the inland-ice is, however, darkened, 
it can scarcely be said covered, with earth and sprinkled 
over with small sharp stones. 

Here the ice was tolerably smooth, though furrowed 
by deep clefts at right angles to the border — such as 
that made use of to climb up by. But in order not 
immediately to terrify the Greenlanders by choosing 
the way over these frightful and dangerous clefts, 
Nordenskiold and his companion determined to abandon 
this comparatively smooth ground, and at first to take 
a southerly direction parallel with the crevasses, and 
afterwards turn to the east. They gained their object 
by avoiding the chasms, but they fell in with ex- 
tremely rough ice. They now understood what the 
Greenlanders meant, when they endeavoured to dissuade 
them from the journey, by sometimes lifting their hands 
up over their heads, sometimes sinking them down to 
the ground, accompanying their gestures by talk un- 
intelligible to the Swedes. The Greenlanders meant 
by this to describe the collection of closely heaped 
pyramids and ridges of ice that had now to be sur- 
mounted. The inequalities of the ice were seldom 
more than forty feet high, with an inclination of 25 
to 30 degrees ; but one does not get on very fast 
when he has continually to drag a heavily-laden sledge 
up so irregular an acclivity, and immediately afterwards 
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to descend at the risk of getting broken legs, occasionally 
losing one's footing on the slippery ice in attempting 
to moderate the speed of the sledge in its downward 
rush. The component parts of the sledge were not 
nailed but tied together, and it lasted at least for 
some hours. Had it been an ordinary sledge it would 
have been immediately broken to pieces. 

Next day, Nordenskiold and his party, found it im- 
possible to continue dragging with them the thirty 
days' provisions with which they had furnished them- 
selves, especially as it was evident that, if they wished 
to proceed further, they must transform themselves from 
draught to pack-horses. They therefore determined to 
leave the sledge and part of the provisions, taking the 
rest on their shoulders, and to proceed on foot. They 
now got on quicker, though for a considerable time over 
ground as bad as before. The ice gradually became 
smoother, but was broken by large bottomless chasms, 
over which it was necessary either to jump with a 
heavy load on the back (in which case woe to him 
who made a false step) or else to make a long circuit. 
After two hours' travelling the region of crevasses was 
passed. In the course of the journey portions of similar 
ground were frequently met with, though none of any 
very great extent. The party had now reached a height 
of 800 feet above the level of the sea. Further inward 
the surface of the ice, except at the occasionally re- 
curring regions of crevasses, resembled that of a stormy 
sea suddenly bound in fetters by the cold. The rise 
inwards was still quite perceptible, though frequently 
interrupted by shallow valleys, the axes of which were 
occupied by several lakes or ponds with no apparent 
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outlet, although they received water from innumerable 
streams running down the sides of the hollows. These 
streams presented hindrances to the progress of the 
party, not so dangerous, but causing quite as great a 
waste of time as the crevasses ; they did not occur so 
often, but the circuits to avoid them were much longer. 
During the whole of the journey on the ice the 
weather was fine, frequently there was not a single 
cloud visible in the sky. To the travellers, clad as 
they were, the wannth was quite sensible ; in the 
shade, near the ice, of course a little over the freezing 
point ; higher up in the shade as much as T or 8** ; 
but in the sun 25'' to 30° C. After sunset the pools 
of water froze and the nights were very cold. The 
travellers had no tent, and, though the party consisted 
of four, they had only two ordinary sleeping sacks, 
open at both ends, so that two persons could, though 
with great difiiculty, squeeze themselves into one sack 
with their feet in opposite directions. With rough 
ice for a substratum, the bed was so uncomfoitable that 
after a few hours' sleep the sleeper was awakened by 
cramp ; and as there was only a thin tarpaulin between 
the ice and the sleeping sack, the bed was extremely 
cold on the side resting on the ice, which the Green- 
landers, . who returned before the rest of the party, 
intimated to Dr. Nordstrom by shivering and shaking 
throughout their whole bodies. The nights' rests were 
therefore seldom long, but the mid-day rests, during 
which a glorious warm sun-bath was enjoyed, were 
taken on a proportionately generous scale, affording 
opportunities for taking observations both for altitude 
and longitude. 

M 
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On the surface of the inland ice no stones were met 
with at a distance of more than a cable's length from 
the border; but everywhere there were to be found 
vertical cylindrical holes, a foot or two deep, from a 
couple of lines to a couple of feet in diameter, and so 
close to one another that it was impossible to find 
between them room for the foot, much less for a sleeping 
sack. The travellers had thus always a system of ice- 
pipes of this kind as a substratum when they rested 
for the night, and it often happened in the morning 
that the warmth of their bodies had melted so much 
of the ice that the sleeping sack touched the water, of 
which the holes were always nearly full. But as a 
compensation, when they rested, they had only to 
stretch out their hands to obtain the very finest water 
to drink. 

In these holes in the ice, fiUed with water and in no 
way connected with each other, Nordenskiold found 
everywhere at the bottom of them, not only at the 
border but in the most distant parts of the inland ice 
which he visited, a layer, some few millimetres thick, 
of grey powder, often conglomerated into small round 
balls of loose consistency. Under the microscope the 
principal substance of this remarkable powder appeared 
to consist of white angular translucent grains. There 
could also be obsen^ed remains of vegetable fragments ; 
yellow, imperfectly translucent particles, with, as it 
appeared, evident surfaces of cleavage, possibly felspar, 
green crystals (augite), and black opaque grains, which 
were attracted by the magnet. 

" The substance," says Nordenskiold, ** is not a clay, 
but a sandy trachytic mineral, of a composition (especi- 
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ally as regards soda) which indicates that it does not 
originate in the granite region of Greenland. Its origin 
appears to me, therefore, very enigmatical Does it 
come from the basalt region? or from the supposed 
volcanic tracts in the interior of Greenland ? or is it 
of meteoric origin ? The octahedrally crystallised mag- 
netic particles do not contain any traces of nickel. As 
the principal ingredient corresponds to a determinate 

• • • • • 

chemical formula (2RSi^ + AISi' + H), it would 
perhaps be desirable to enter it under a separate class 
in the register of science ; and for that purpose I 
propose for this substance the name Kryokonite (from 
Kpvos and Kovis), 

"When I persuaded our botanist, Dr. Berggren, to 
accompany me in the journey over the ice," he con- 
tinues, "I joked with him on the singularity of a 
botanist making an excursion into a tract, perhaps the 
only one in the world, that was a perfect desert as 
regards botany. This expectation was, however, not 
confirmed. Dr. Berggren's keen eye soon discovered, 
partly on the surface of the ice, partly in the above- 
mentioned powder, a brown polycellular alga, which, 
small as it is, together with the powder and certain 
other microscopic organisms by which it is accompanied, 
is the most dangerous enemy to the mass of ice, so 
many thousand feet in height and hundreds of miles 
in extent. This plant has no doubt played the same 
part in our country, and we have it to thank, perhaps, 
that the deserts of ice which formerly covered the whole 
of northern Europe and America have now given place 
to shady woods and undulating corn fields. Of course 
a great deal of the grey powder is carried down in the 

M 2 
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rivers, and the blue ice at the bottom of them is not 
unfrequently concealed by a dark dust. How rich this 
mass is in organic matter is proved by this circumstance 
among others, that the quantity of organic matter in 
it was sufficient to bring a large collection of the grey 
powder, which had been carried away to a distant part 
of the ice by several now dried-up glacier streams, into 
so advanced a state of fermentation or putrefaction, 
that the mass, even at a great distance, emitted a most 
disagreeable smell, like that of butyric acid. 

"At our mid-day rest on the 2l8t," continues 
Nordenskiold, "we had reached latitude 68° 21' and 
36' longitude east of the place where our tent was 
pitched, and a height of 1,400 feet above the level of 
the sea. 

" Later in the day, at our afternoon rest, the Green- 
landers began to take off their shoes and examine 
their small thin feet — a serious indication, as we soon 
perceived. Isak presently informed us, in broken 
Danish, that he and his companions now considered it 
time to return. All attempts to persuade them to 
accompany us a little farther failed ; and we had, 
therefore, no other alternative than to let them return, 
and continue our excursion without them. 

" We took up our night-quarters here. The provisions 
were divided. Ilie Greenlanders, considering they 
might, perhaps, not be able to find our first dep6t, were 
allowed to take as much as was necessary to enable 
them to reach the tent. We took cold pro\nsions for 
five days. The remainder, together with the excellent 
photog(*n portable kitchen, which we had hitherto 
carried witli us, were laid up in a dep6t in the neigh- 
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bourhood, on which a piece of tarpaulin was stretched 
upon sticks, that we might be able to find the place 
on our return, which, however, we did not succeed in 
doing, though we must have passed in its immediate 
vicinity. 

"Dr. Berggren and I then proceeded on our way. 
The Greenlanders turned back. 

"At first we passed one of the before-mentioned 
extensive bowl-shaped excavations in the ice-plain, 
which is here furrowed by innumerable rivers, often 
obliging us to make long detours ; and when, to avoid 
this, we endeavoured to make our way along the margin 
of the valleys, we came, instead, upon a tract where 
the ice-plain was cloven by long, deep, parallel clefts 
running true N.N.E. — S.S.W., quite as diflicult as the 
rivers to get over and much more dangerous. Our 
progress was accordingly but slow. At twelve o'clock 
on the 22nd we halted, in glorious warm sunny weather, 
to make a geographical determination. We were now 
at a height of 2,000 feet, in latitude 68' 22' and in the 
longitude of 57' east of the position of our tent at the 
fjord. 

"During the whole of our excursion on the ice we 
had seen no animals except a couple of ravens, which 
on the morning of the 22nd, flew over our heads at 
the moment of our separation. At first, however, there 
appeared at many places on the ice traces of ptarmigans, 
which seemed to indicate that these birds visit those 
desert tracts in by no means inconsiderable flocks. 
Everything else around us was lifeless. Nevertheless 
silence by no means reigned here. On bending down 
the ear to the ice, we could hear on every side a 
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peculiar subterranean hum, proceeding: from streams 
Sowing within the ico; ^A Lsionaffy a loud single 
report, like that of a cannon, gave notice of the 
formation of a new glacier-cleft. 

"After taking the observations we proceeded over 
comparatively better ground. Later in the afternoon 
we saw, at some distance before us, a well-defined pillar 
of mist, which, when we approached it, appeared to 
rise from a bottomless abyss, into which fell a large 
glacier-river. The vast roaring water-mass had bored 
for itself a vertical hole, probably down to the rock, 
certainly more than two thousand feet beneath, on 
which the glacier rested. 

" The following day (the 23rd) we rested in latitude 
68"* 22' and 76' of longitude east from the position of 
our starting-point at Auleitsivik. 

" The provisions we had taken with us were, however, 
now so far exhausted, that we were obliged to think 
of returning. We determined, nevertheless, first to 
endeavour to reach an ice-hill visible on the plain to 
the east, from which we hoped to obtain an extensive 
view ; and in order to arrive there as quickly as possible, 
we left the scanty remains of our provisions and our 
sleeping sack at the spot where we had passed the 
night, taking careful notice of the ice-rocks around, 
and thus we proceeded by forced march without 
encumbrances. 

"The ice-hill was considerably farther ofi* than we 
had supposed. The walk to it was rewarded by an 
uncommonly extensive view, which showed us that 
the inland ice continued to rise towards the interior, 
so that the horizon towards the east, north, and south, 
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was terminated by an ice-border almost as smooth as 
that of the ocean. A journey farther (even if one were 
in a condition to employ weeks for the purpose — ^which 
want of time and provisions rendered impossible for us) 
could therefore evidently furnish no other information 
concerning the nature of the ice than we had already 
obtained, and even if want of provisions had not 
obliged us to return, we should hardly have considered 
it worth while to add a few days' marches to our 
journey. Our turning-point was at the height of 2,200 
feet above the level of the sea, and about 83' of 
longitude, or more than thirty miles east of the ex- 
tremity of the northern arm of Auleitsivik i^ord. 

" On departing from the spot where we had left our 
provisions and sleeping sack, we had, as we supposed, 
taken careful notice of its situation; nevertheless, we 
were nearly obliged to abandon our search as vain — 
an example which shows how extremely difl&cult it is, 
without lofty signals, to recover objects on a slightly 
undulating surface everywhere similar, like that formed 
by the inland ice. When, after anxiously searching in 
every direction, we at last found our resting-place, we 
ate our dinner with an excellent appetite, made some 
further reductions in our load, and then set oflf with 
all haste back to the boat, which we reached late in 
the evening of the 25th. 

"At a short distance from our turning-point, we 
came to a large, deep, and broad river, flowing rapidly 
between its blue banks of ice, which here were not 
discoloured by any gravel, and which could not be 
crossed without a bridge. As it cut off our return, 
we were at first somewhat disconcerted ; but we soon 
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concluded that — as in our journey eastwards we had 
not passed any stream of such large dimensions — it 
must at no great distance disappear under the ice. 
We therefore proceeded along its bank in the direction 
of the current, and before long a distant roar indicated 
that our conjecture was right. The whole immense 
mass of water here rushed down a perpendicular cleft 
into the depths below. We observed anpther smaller 
but nevertheless very remarkable waterfall the next day 
while examining the neighbourhood around us with the 
telescope after our mid-day rest We saw, in fact, 
a pillar of watery vapour rising from the ice at some 
distance from our resting-place, and, as the spot was 
Hot far out of our way, we steered our course by it in 
the hope of finding — judging from the height of the 
misty pillar — a waterfall stiU greater than that just 
described. We were mistaken; only a smaller yet 
tolerably large river rushed down from the azure-blue 
cliffs to a depth from which no* splashes rebounded to 
the mouth of the fall; but there arose instead, from 
another smaller hole in the ice, in the immediate 
vicinity, an intermittent jet of water, mixed with air, 
which, carried hither and thither by the wind, wetted 
the surrounding ice-cliffs with its sjH-ay. We had thus 
here, in the midst of the desert of inland- ice, a fountain, 
as far as we could judge by the descriptions, very like 
the geysers which in Iceland are produced by volcanic 
heat. 

"In order, if possible, to avoid the district of ice- 
rocks, which on our journey out had required so much 
patience and exertion, we had chosen a more southerly 
route in returning, intending to endeavour to descend 
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^om the ice- ridge higher up to the strip of ice-free 
land which lies between the inland-ice and Disco Bay. 
Here, with the exception of some ice-hillocks a few feet 
high, the ice was in most places as even as a floor, but 
often crossed by large and dangerous clefts, and we were 
so fortunate as immediately to hit upon a place where 
the inclination towards the land was so slight, that one 
might have driven up it four-in-hand. 

**The remainder of the journey along the land was 
more difficult, partly on account of the very uneven 
nature, of the ground, and partly on account of the 
numerous glacier streams we had to wade through, with 
the water far above our boots. At last, at a little 
distance from the tent, we came to a muddy glacier 
stream, so large that after several failures we were 
obliged to abandon the hope of finding a fordable place. 
We were therefore obliged to climb high up again 
among the shining ice, in order to effect a passage, 
coming down afterwards ; but the descent on this oc- 
casion was far more difficult than before. 

** Laborious as this journey along the land was, it was, 
nevertheless, exceedingly interesting to me from a geo- 
logical point of view. We passed, in fact, over ground 
that had but lately been abandoned by the inland ice, 
and the whole bore such a resemblance to the woodless 
gneiss districts in Sweden and Finland, that even the 
most sceptical would be obliged to admit that the same 
formative power had impressed its stamp on both locali- 
ties. Everywhere occur rounded, but seldom scratched, 
hills of gneiss with erratic blocks in the most unstable 
positions of equilibrium, separated by valleys with small 
mountain -lakes and scratched rock- surfaces. On the 
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" True icebergs are formed only in those glaciers which 
terminate in the manner indicated in Fig. 5, though 




pieces of ice of considerable dimensions may fall from a 
steep precipice {Fig. 4). These various kinds of glaciers 




occur not only in Greenland, but in other ice-covered 
polar lands, eg. in Spitzbergen, though on so much 
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smaller a scale than in Greenland that one never meets 
in the surrounding waters with icebergs at all comparable 
in magnitude with those of Davis Straits. 

" In Spitzbergen, and probably also in some parts of 
Greenland, the ice passes into the sea in the following 



manner/' 




FiQ. 6. — Inland Ice abutting on a Mud-bank. 

After his return from this excursion on the inland ice 
Nordenskiold spent some time in a geological survey 
along the coast, examining at the same time the kitchen- 
middens and graves of the old Greenlanders. The results 
of this survey are given in detail in Vol. IX. of the 
Geological Magazine, to which we must refer the scien- 
tific reader. We shall here confine ourselves to the 
account which he gives of the discovery of some very 
remarkable meteorites. 

" During our involuntary stay at Godhavn, I made an 
excursion, in company with some comrades, in a boat 
manned by Greenlanders, to the spot whence the Rudolph 
meteoric iron was supposed to have been taken, namely, 
the old whaling station of Fortune Bay, in the neigh- 
bourhood of Godhavn. On arriving there, I ordered the 
Greenlanders to look after heavy^ round, imsty hroton 
stones, which I knew would certainly he fonnd somewhere 
thereabout. It was in vain. No meteoric stones, or 
rather pieces of meteoric iron, were on this occasion 
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found ; but before leaving the spot I again repeated to 
the Greenlanders that pieces of iron of the nature de- 
scribed were most unquestionably to he met with some- 
where in that neighbourhood, and I promised them a 
reward if they could discover them against my return in 
the autumn. 

"When, at the end of August, we returned from 
Omenak to Godhavn, one of the Greenlanders communi- 
cated to me with many lively gestures to express their 
size, shape, &c., that they had certainly hit upon the 
stones I had described. A small specimen was shown, 
which confirmed the statement. 

" The place where the iron masses were found was not 
however, at Fortune Bay, but at one of the shores most 
difficult of access in the whole coast of Danish Greenland, 
namely, Ovifak, or the Blue Hill, which lies quite open 
to the south wind, and is inaccessible in even a veiy 
moderate sea, between Laxe Bay and Disco Fjord. 

"The meteorites lay between high and low water, 
among rounded blocks of gneiss and granite, at the foot 
of a vast basalt slope, from which, higher up, the hori- 
zontal basalt-beds of Mount Ovifak project. Sixteen 
metres from the largest iron block a basalt ridge, a foot 
high, rises from the detritus on the shore, and could be 
followed for a distance of four metres and is probably 
part of the rock. Parallel with this and nearer to the 
sea is another similar ridge, also about four metres long. 
The former contained lenticular and discoidal blocks of 
nickel-iron, like meteoric iron in external appearance, 
chemical nature and relation to the atmosphere (weather- 
ing). On being polished and etched the iron exhibited 
fine Widmanstadtian figures. The native iron lay im- 
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bedded in the basalt, separated from it at the most by 
a thin coating of rust. Moreover, in that basalt, in the 
neighbourhood of the blocks of native iron, nodules of 
hisingerite were found, evidently formed by the oxida- 
tion of the iron, as also small imbedded particles of nickel- 
iron. * 

The meteorites were found, as has been stated, be- 
tween high and low water, and within an area of about 
fifty square metres. There were twelve large and many 
small iron masses. The following year (1871) the 
Swedish government sent the gunboat, Ingegerd, Cap- 
tain F. W. von Otter, and the brig, Gladau, under the 
command of Lieutenant G. von Krusenstjerna, to bring 
these remarkable meteorites to Europe. The largest 
mass, the weight of which is estimated at nineteen tons, 
was placed in the Kiks Museum of Stockholm, and the 
second largest, weighing about nine tons, in the Museum 

of Copenhagen, the capital of the countr}'- to which Green- 
land belongs. 

^ For an account of these remarkable meteorites see Geological 
Magaziney vol. ix. pp. 449 and 516, and vol. ii. New Series, pp. 115 
and 152. 



CHAPTER VI. 

THE SWEDISH POLAR EXPEDITION OF 1872-3. 

The main object of Nordenskiold's visit to Greenland 
had been to find out by personal inquiry whether it was 
advisable to employ Eskimo dogs as draught animals in 
the projected Polar Expedition. The result he arrived 
at was a negative one. The advice which he received 
from the experienced Greenlanders whom he consulted 
was against their employment, the main reason alleged 
being that the necessary number could not be obtained 
unless purchases were made at all the settlements of 
North Greenland, in which case it was almost certain 
that the contagious dog-sickness, which had recently 
raged at several of the settlements among the Greenland 
dogs, would break out among those bought for the expe- 
dition. If this should happen the money spent in the 
purchase would not only be lost, but the expedition 
would also be deprived of an important means of 
assistance on which reliance would have been placed. 

Having thus broken with the once prevailing Arctic 
tradition, it was natural that the* Swedes should turn to 
the reindeer, which is exclusively used in the north of 
Scandinavia as a draught animal in travelling over 
trackless regions deeply covered with snow. 



OH. VI.] THE REINDEER AS A DRAUGHT ANIMAL. 177 

In order to obtain materials for judging of the fitness 
of the reindeer for being employed for the purpose in 
question, a circular was sent by Mr. Oscar Dickson to 
persons acquainted with the management of this animal 
with inquiries on a number of points relating to the 
subject. As the answers to these questions may be ex- 
pected to interest our readers we offer no apolog}^ for 
inserting here the main drift of them. 

First question : How much can a reindeer draw upon 
ice covered with deep, pitched snow ? Answer : 160 to 
200 Swedish lbs., not including -the weight of the sledge. 
If the rein is to travel fast this is suflScient weight, that 
is to say, not much more than the weight of the person 
who sits in the sledge behind him. But if the rein is in 
good condition so that he has sufficient marrow in his 
bones, he can with this weight get over 10 Swedish 
(66 English) miles in the course of twelve hours. He 
does not go at his full speed until his tongue begins to 
hang w^ell out of his mouth, for the rein has no pores 
for the escape of perspiration, which must all pass out 
through the mouth. He requires no food during the 
day if he is only allowed to have his freedom to go 
loose during the night at places where it is certain that 
reindeer moss is found under the snow, and that the ice 
crust has not frozen fast to the ground. The reindeer 
may be foddered with the greyish white reindeer moss, 
which is collected carefully, so that no dirt adheres to it, 
with the lichen both of the pine and fir, and with hay 
(especially of river horsetail or so-called star fodder, but 
not with meadow hay, which he does not eat). If the 
reindeer be allowed to go at his usual pace, led by a 

N 
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man, the sledge ought not to weigh more than 60 lbs. 
nor the load placed in it more than 300 Swedish lbs. 

Second question : How can the reindeer he af^anged 
most advantageously ? Answer : Eight to ten reindeer 
are fastened together so that the first rein, which has no 
sledge to draw, is fastened by traces to the saddle of the 
following rein, to whose pulka or sledge the next in order 
is fastened and so on. The last rein which has nothing 
to draw is tied with a rein to the pulka of the one pre- 
ceding him. These eight or ten draught reindeer thus 
fastened together the Lapp calls a rajda and when thus 
arranged they can be managed by a child of ten or 
twelve, at least when the leading rein is tame. The last 
rein, with no pulka to draw, may be unbroken, and he 
is obliged, notwithstanding all the resistance he may 
make, to follow the rajda. If the weight to be con- 
veyed is greater than six or eight reindeer can draw, a 
new rajda is started, and so on. 

Third question : How far can such a reindeer caravan 
travel daily f Answer : Two to five Swedish (thirteen 
to thirty-three English) miles according aa the reindeer 
are good and the attendants quick-footed. If the snow 
is two or three feet deep, it does not hinder the reindeer 
in travelling with a load, but the men in charge must 
have suitable snow-shoes, broader and lighter on loose, 
than on packed, frozen or hard snow. 

Fourth question: How many draught reindeer can 
one man manage on such a journey ? Answer : One 
person, man or woman, even a child, commonly manages 
six reindeer or a rajda during the march. 

Fifth question : What food is most advantageovs 
during a journey, when pasture cannot be counted on, 
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and what quantities of different hinds of food does the 
reindeer require daily ? Answer : The pine lichen is 
best, next, the river horsetail, but the fodder must be 
collected and dealt out with the hands covered with 
Lapp gloves.^ The reindeer, however, cannot altogether 
want reindeer moss without fallinor off. Three to four 
pounds of reindeer moss together with five pounds of 
barley, or still better, oats coarsely ground, may be con- 
sidered a good daily allowance.^ The rein besides eats 
every possible thing, even butter, but above all, he re- 
quires a little reindeer moss daily. 

Sixth question : Is there any difficulty in getting the 
reins over lanes or other openings^ which may he occa- 
sionally foi^med in an extensive icefield ? Answer : If 
the edge of the ice does not project over the water and 
the current is not strong the reindeer can cross any 
stream openings whatever. Wherever a man can cross 
there is no difficulty in getting across reindeer. The 
rein is an excellent swimmer and not at all afraid of the 
water. It is besides very agile, so that if not too 
heavily loaded it jumps without hesitation over open- 
ings four to six feet wide. 

Seventh question : How great a distance can a rein- 
deer sledge he reckoned to last without other repairs than 
those which can he executed during rests in uninhabited 
places ? Answer : A new and strong piilka (reindeer 
sledge) will last during a journey of 250 to 300 Swedish 
(1,650 to 1,980 English) miles, probably longer. When 
tarred or greased so as to run easily in the snow it ought 
to last three or four winters. 

^ This was shown by experience to be an unfounded prejudice, as 
were other similar statements. 

N 2 
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Eighth question : Is there any difficulty in feeding 
reindeer during a winter on collected reindeer mosSy 
grain^ dc.^ at a place where no proper pasture is to be 
had? To this question the following dififerent answers 
were obtained. A. considers it impossible, unless by 
felling a broad-leaved tree and dragging it to the herd, 
or by strewing the fodder that had been collected over 
the snow field. B. No, not the smallest C. Some rein- 
deer can certainly be kept within inclosures and fed 
with reindeer moss and other fodder, but with great 
trouble, and, perhaps, at considerable expense, but not a 
great number, for in order to thrive the reindeer must 
be free in a large inclosure. The fence must be at least 
eight feet high above the surface of the snow, for if a 
snow drift be formed within the inclosure the rein imme- 
diately climbs over. The reindeer's excrements in a few 
days make the place unhealthy for this very cleanly 
animal.^ 

Ninth question ; Is it the best plan to keep the reins 
within an inclosure^ and if so of what nature should the 
inclosure be, and how many reins could one Lapp attend 
to ? Answer : The best way is to allow the reins to go 
at large with a herdsman, for the inclosure would require 
to be very large, otherwise the reindeer would not thrive 
long. The Lapps have in the fjells milking yards, the 
fences of which consist of parallel bars supported to a 

1 The fears, shown by experience to be ill-founded, which are 
expressed in two of these answers, induced Kordenskiold to allow 
the reindeer herd that was transported to Spitzbergen to go at 
large as long as possible, which again led to the loss of all the reins 
with a single exception. This one was afterwards kept bound 
during the greater part of the winter ; it notwithstanding throve 
well, and bectvme fat and quite tame. 
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height of six feet by posts or branches of trees. When 
the reincows are milked the whole herd is turned out and 
may then, even if it consist of 500 to 1,000 animals, be 
taken charge of by a single person and a good dog. If 
the ground is covered with ice so that the reindeer cannot 
get sufficient food, it may happen that the herd separates 
even if never so many herdsmen try to prevent it. But 
if, while they are thus scattered about, they are not 
attacked by any beast of prey, they come back of their 
own accord to that region of the fjells where they were 
reared, and the Lapp gets back his whole herd. 

Tenth question : Is there any danger of disease at- 
tacking and deMroying the reindeer herd during the 
course of the winter f Answer : If there is good pas- 
ture or other food to be had, the danger of disease among 
the reins is not great. The hoof disease indeed some- 
times causes great destruction among the herds, but this 
is in most cases occasioned by insufficient or inferior 
pasture. There also occur two other diseases, one of the 
liver and the other attended by a stretching of the neck. 

Eleventh question : Where can the best draught 
reindeer he bought^ and at what price ? Answer : The 
best draught reindeer are bought with the greatest ease 
and certainty in Jockmock parish, but good draught 
reindeer can also be bought in Arvidjaur and Arjeploug 
parishes. The price of exceedingly good draught rein- 
deer cannot be stated lower than forty Swedish crowns 
(£2 45. 6(i.) A pulka and harness of the best quality 
cost together about the same sum. The largest and 
strongest reindeer are found in Arvidjaur in Pite Lapp- 
mark where a tribe of Lapps is found, consisting of 
twenty to thirty families, who have not allowed the 
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agricultural population to drive them from the forest 
region. Their reindeer accordingly have not been com- 
pelled, like those of the common fjell Lapps, to seek 
their food on the bare ^ells, but have kept to the woods 
where the pasture is better. 

Twelfth question : How much eatable Jlesh^ bloody 
tfec., does a draught reindeer yield on an average when 
slaughtered ? Answer : An average reindeer yields — - 

2 roasts of 18 lb. each 36 lb. 

2 shoulders of 8 lb. each ..... 16 ,, 

1 brisket of 7 lb 7 >, 

2 sides of 9 lb. each * . 18 „ 

1 neck of 17 lb ' . . 17 „ 

Feet 8 „ 

Head 8 ,) 

Total 110 „ 

As the answers were in general favourable, the 
necessary measures were taken for the purchase of 
reindeer and reindeer moss ; the reins, to the number 
of forty, from Kautokeino, after an attempt to procure 
Samoyede reins from the east side of the White Sea 
had been found attended with too great difficulties ; the 
reindeer moss partly from Norway, partly from the 
district of Orebro in Sweden, the latter costing one 
Swedish crown (about 1^. id.) per sack when well 
compressed. The number of sacks was about 3,000. 

The new Polar Expedition obtained from the Swedish 
Government, on an application being made by Norden- 
skiold, not only a grant of 15,000 Swedish crowns, but 
also the use of the mail steamer Polhem and the brig 
Gladan suitably manned and equipped. The large 
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THE EXPEDITION. 



quuulily of Tcmdeer moss that had to be conveyed to 
Spitzbei^en necessitated the hiring of another steamer, 
the Onkel Adam of Gothenburg. The Polhem was 
built for carrying the mails in the Baltic during the 
winter, of excellent Swedish plates, and had a high 
pressure engine of sixty horse-power. On board this 
vessel, which was under the command of Lieutenant 
L. Palander and was manned by sixteen man-of-war's 
men from Karlskrona, were, aloDg with Nordenskiold, 




chief of the expedition in its entirety, Dr. A. Envall, 
medical officer, E. Parent, lieutenant in the Italian 
marine, who took part in the expedition at the specijvl 
request of the Italian Government, A. Wijkander, 
physicist, from the University of Lund, and F. R. 
Kjellman, botanist, from the University of Upsala. The 
expedition was well provided with meteorological, mag- 
netic, astronomical, and physical instruments, together 
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remains worth speaking of without removing considerable 
quantities of earth. He found instead a number of 
fossil plants belonging to the chalk formation. Ejellman 
and Wijkander, in the meantime, visited Coal Bay, the 
former with the view of finding the place where the 
Dwarf Birch had been discovered in 1870 by Nathorst 
and Wilander. After a long fruitless search, after all 
hope of finding it was given up and the return to the 
boat commenced, its dark green leaves were at last 
observed projecting from the surrounding moss. The 
dwarf birch found here, the Betula nana^ var. relicta, 
Th. Fries, is believed to be a survival from the time 
when Spitzbergen possessed a finer and wanner climate 
than now. Its height, as found here, did not exceed 
two feet, the thickest stem being from two to three lines 
in diameter. After the return to Sweden it was found by 
the help of the mi croscope that a stem of this thickness 
was about eighty years old. The yearly rings were ex- 
ceedingly thin and faintly marked in several specimens, 
and in some parts of the stem, altogether indistinguish- 
able. A well-grown beautifully flowering specimen of 
the Cardamine pratensis also rewarded the search of the 
botanist, a Jind which was specially welcome, because 
this plant, though pretty widely distributed, is seldom 
found in flower on Spitzbergen. 

Leaving Green Harbour on the 4th August, the 
Polhem proceeded on her voyage with the Gladan in 
tow, passing through the sound between Prince Charles 
Foreland and the mainland and anchoring on the 
7th in Fair Haven for the purpose of regulating the 
chronometers at the place where Sabine and his com- 
panions spent three weeks in 1823, carrying on a series 
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of physical and astronomical observations. The place 
which is situated on the south-wcst<3rn shore of the 
inner Norway island still bears the name of Sabine's 
observatory, and is distinguished by a great number 
of stones collected in a circle. Next day Fair Haven 
was left and the course shaped for Parry Island, but 
an impassable belt of closely packed drift-ice was met 
with, and the vessels had to turn southwards. 

In the neighbourhood of Welcome Point, on the morn- 
ing of 9 th of August, they fell in with a Norwegian vessel, 
from the crew of which they received the unwelcome 
news that the state of the ice to the north of Spitz- 
bergen was worse than it had been for many years, 
that their vessel had lain three weeks shut up in 
Liefde Bay, and that the sea to the eastward was 
filled with closely-packed drift-ice, through which it 
was impossible to force a passage. The Polhem and 
the Gladun, fearing to be frozen in^ returned to Fair 
Haven to await the dispersion of the ice by a favour- 
able wind. During this enforced delay, Wijkander 
carried on a series of magnetic observations at Sabine's 
observatory. Astronomical observations were also made, 
and two and sometimes three boats were at work dredg- 
ing from morning till night. It ought also to be 
mentioned that on the drift-ice which the Polhem had 
encountered a short time before, Nordenskiold had 
found small quanties of dust similar to that which he 
had discovered in the snow during a snow-storm at 
Stockholm in December 1871. This dust, which he 
believes to be of cosmic origin, contains metallic iron, 
cobalt, nickel, phosphoric acid, and a colloid organic 
substance. *' However small and inconsiderable the 
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quantity of this substance may be in proportion to 
the snow or water falling at the same time," he writes, 
"it may yet play an important part in the economy 
of nature, for example, by means of the phosphoric acid 
which it contains it may restore the fertility of the soil 
impoverished by repeated harvests. This observation 
ought also to be of great importance for the theory 
of meteors, of the aurora, &c. Perhaps we should 
inquire whether in this phenomenon we are to seek 
the explanation of the abundance in which magnesia, 
which occurs plentifully in meteorites, is found to exist 
in certain distinct geological districts, and if an increase 
of the earth's mass, which is certainly minute, but which 
is going on continuously, ought not to produce very 
considerable changes in the geological theories now 
prevailing, which proceed on the supposition that the 
globe is as nearly as possible unaltered in mass since 
the first occurrence of plants and animals, and that 
the geological changes have always depended on changes 
of distribution in the mass over the surface of the 
earth, never upon the arrival from without of new 
constructive material for our globe.*' 

On the 13th August the Onkel Adam arrived from 
Tromsoe, laden with coal and reindeer moss, and having 
onboard the forty reindeer for the journey over the 
ice and four Lapps, Nils, Mickel, John, and Anders, 
who had been hired to take charge of the reindeer and 
who had with them two dogs, Runn and Kepp. The 
reins had stood the voyage well. 

, All the three vessels of the expedition being thus 
assembled, another attempt was made to penetrate the 
iee^ but without success. Returning to Fair Haven, 
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the reindeer were landed on the inner Norway, the 
Lapps accompanying them and pitching a tent. The 
reins appeared to thrive well on their scanty provender 
of lichens mixed with a few stalks of grass. 

The weather continuing unfavourable, calms alter- 
nating with northerly winds, part of the lading of 
the Onkel Adam was discharged, and she w^as sent to 
meet the Swedish company's steamer Mimer^ that had 
been despatched to Tromsoe to bring stores for the ex- 
pedition from thence to the so-called Swedish colony 
Cape Thordsen. On the 17 th August a Norwegian 
fishing steamer, named the Spitzhergen, on her way 
south from Liefde Bay, where she had lain shut in 
by ice five weeks, arrived. The captain reported that 
towards the east the ice still lay packed close along the 
coast, and that six fishing vessels were shut in by it in 
Hinloopen Strait and Wijde Bay. 

Another attempt was made on the 27th August by 
the Polhem and GladaUy to force a passage eastwards, 
but off the mouth of Ked Bay a fishing steamer was 
met with, whose captain reported that the state of the 
ice was almost unchanged, and that he had required 
fourteen days to come from Hinloopen. The expedition 
accordingly returned to Fair Haven, landing the rein- 
deer which had previously been taken on board, but 
this time on the mainland, where the pasture was 
better, and they were less exposed to the danger of 
fallins: down the mountain sides. 

On the 29 th August, a schooner-rigged vessel arrived 
in Fair Haven, which turned out to be the Samson 
belonging to Mr. Leigh Smith who was on board, 
and returning from his second voyage of exploration 
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and Bport to the high north. The vessel came now 
from Wijde Bay where she had lain five weeks shut 
in by ice, and liad required twelve days to come to 
Fair Haven, though the distance between the two 
places is only a few English miles. Mr. Smith received 
his visitors from the Folham with great kindness, 




and next day himself visited the vessels of the expedi- 
tion, showing a deep intcre.=!t in the undertaking, and 
expressing bis approval of the plans and equipment. 
Before ho parted from the Swedes he gave them to 
understand that he would be among the first who 
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would look for them next summer. Thus they separated 
from the man ** who," says the narrator of the expedi- 
tion, " was to render it so great a service, and bind 
its members to him for ever in the bond of gratitude 
and attachment." The same day (30th August) the 
Sanison sailed from Fair Haven to the north-west for 
the edge of the ice to hunt seals and Polar bears. 

It appeared now impossible to reach the Seven Islands 
according to the original plan, but still some advance 
towards them might be made. Leaving Lieutenant 
von Holten and four men behind to assist in taking the 
reindeer on board the Onhel Adam when she should 
arrive, the two consort vessels again left Fair Haven 
on the 1st September, passing Verlegen Hook and 
affording those on board a view of the cold, icy 
glacier-fiUed, stormy Hinloopen Strait, a broad sound 
between the two largest islands of the Spitzbergen 
group. West Spitzbergen and North-East Land. The 
course was now shaped to the northward and at the 
latitude of Low Island, viz., 80° 5' N., the edge of 
the ice was met with and its nature was found to 
be such as to extinguish all hopes of reaching the 
Seven Islands. The ice formed a continuous sheet of 
considerable thickness which appeared likely to stand 
many a storm, before it was broken up and dispersed. 
After an unsuccessful attempt to enter Murchison Bay, 
and finding that Treurenberg Bay was partially filled 
with ice. Mussel Bay was chosen as the winter quarters 
of the expedition, and was entered by the vessels on 
the 3rd September. No sooner had they anchored than 
Nordenskiold and Palander went on shore to choose 
a site for the building that was to be erected. A 
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suitable one was soon found, flat, high-lying, dry, 
gravelly, and of a sufficiently large area. The work 
of unloading the vessels and of erecting the wooden 
building in which the expedition was to winter im- 
mediately commenced. This building was fifty feet 
long, thirty-eight feet broad, and nine feet high in the 




flide-walls. It was completed on the 1 0th of September, 
by which date the observatories were also finished. 
These were three in number, magnetical, meteorological 
and astronomical. Observations on the tides were also 
to be carried on. 

On the Gth September the Onkel Adam arrived. 
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bringing with her various rarities, such as newspapers 
a month old, potatoes of the year's growth, and some 
salmon newly taken in Ice Fjord, but also the unwel- 
come news that the leader of the colonisation project 
had found himself compelled by unforeseen circum- 
stances to stop all work there, to give up the idea 
of wintering, and to return with all his men to Norway 
or Sweden, after a dwelling-house had been erected 
at Cape Thordsen and partly furnished, and various 
other work completed. Part of the stock of pro- 
visions, a quantity of coal, wood, &c., had been left 
behind. Captain Clase had providently purchased on 
account of the OnJcel Adam a considerable quantity 
of provisions, and the whole stock of medicines. The 
Onkel Adam's cargo was now discharged with all 
speed, the reindeer being first placed on the island 
on which the building was erected, and afterwards 
on the mainland, where according to the Lapps' state- 
ment, there w^as good and pretty abundant pasture 
for them for a considerable time. The Lapps were 
furnished with fowling-pieces, and promised a fixed sum 
for every ptarmigan they brought in. Several members 
of the expedition also went out shooting, and before 
the polar night began and darkness put an end to 
all sport, from 150 to 200 ptarmigan were killed. 

The time for the return of the Gkidan and the 
Onkel Adam had arrived. The preparations were 
complete. The members of the wintering expedition 
had written their home letters, the botanist had packed 
his collections, the geologists had sent their specimens 
to serve as ballast^ the warmest wishes that their 
returning friends might have a pleasant voyage had 

o 
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been expressed, when on the morning of the 16th of 
September, the time fixed for the departure, a violent 
storm commenced. It came on so unexpectedly, with- 
out previous warning, and nearly from its .beginning 
in so full strength that there w^as no possibility of 
the vessels getting out to sea and there contending with 
it. There was nothing else to be done but to keep 
the ships from driving op. land, and to wait till the 
storm should subside. But soon, and not unexpectedly, 
the cry was heard from the crow's nest, *'The ice 
comes," and in a short time the vessels lay in its 
cold embrace; by noon of that unfortunate day no 
opening big enough for a yawl, much less for a vessel 
of ordinary size, could be discovered, either in the 
sea or in the bay ; everywhere there appeared the 
white, closely-packed ice. 

Was this ice to be speedily dispersed, or was it to 
imprison the vessels the whole winter ? This was the 
question now eagerly discussed, and the experience of 
the expedition of 1868 was relied upon in support of 
the more favourable conclusion. A very unpleasant 
period of suspense followed. Much snow fell, and the 
temperature of the air went down on the 29th Sep- 
tember at 4 o'clock p.m. to-27'5** C, and on land 
to nearly — 29** C. The snow that had fallen, con- 
verted into sludge by contact with water, froze and 
cemented the ice-blocks into a coherent mass which it 
did not appear likely could be broken up before the 
spring equinoctial storms. The necessary preparations 
for the wintering of all the vessels had begun to be 
made, when on the 30th September, just as the sun 
went down, six men were seen approaching. In other 



VI.] UNWELCOME VISITORS. 195 

circumstances, this would have occasioned gladness, now 
the meeting was looked forward to with apprehension. 
For it was not very difficult to divine who the 
visitors were, and what was the object of their visit. 

The reality surpassed the worst foreboding. It was 
not that one or two vessels had been overtaken and 
shut in by the ice ; this hard fate had befallen no 
fewer than six. The men sent from these vessels, one 
from each, stated that they and their comrades had 
been employed during the later part of the summer, in 
Hinloopen Strait, in hunting seals, walruses, and bears 
with fair success. Some of them had left Hinloopen 
before the 16th September, and betalcen themselves to 
Wijde Bay to hunt reindeer, for which this was the 
best season. The rest had left Hinloopen on the 16th, 
but had been overtaken by the ice. Four of the vessels 
lay shut in at Grey Hook, two in the neighbourhood of 
Welcome Point. The crews of the vessels numbered 
fifty-eight men, among whom was the veteran Mattilas, 
who had now ploughed the waves of the Arctic Ocean 
for forty-two summers. In 1864, he, along with thirty- 
six like himself — shipwrecked walrus-hunters, were 
rescued by the Swedish expedition of that year from an 
enforced wintering on Spitzbergen, and carried to Norway. 
Hi^ great age and occasional ill-health had prevented 
him from visiting, as he wished, the expedition, with 
whose chief he had long been acquainted. The 
walrus-hunters had a quite inconsiderable stock of 
provisions, which they hoped to be able to eke out by 
hunting, so as to keep them alive till the beginning of 
December. After that, death by hunger stared them 

Z 
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in the face if thej could obtain no assistance from 

the expedition. 

The position was most heartrending. The Swedes 
numbered sixtv-seven men, and it was ascertained, 
that \}j reducing the rations to two-thirds, the 
provisions might be made to last till relief could come 
from Sweden* To refuse help was impossible, but 
the attempt to feed one hundred and twenty-five men 
with provisions which were too scanty for sixty- 
seven could scarcely have but one result, to involve 
the whole in a common fite. From one quarter, how- 
ever, help seemed possible. Captain Clase had brought 
information that at Cape Thordsen in Ice Fjord there 
was a stock of provisions. It was accordingly proposed 
to the walrus-hunters that a number of them should 
attempt to reach Cape Thordsen, either by land or sea. 
To this they agreed. But if a third should go and 
succeed in reaching their destination, the number of 
those left behind would still be too great. .There was 
little to be hoped for from hunting. Perhaps in their 
extremity, the reindeer moss might be converted into a 
substitute for bread. The Swedes did not conceal from 
themselves, nor from the walrus-hunters, that their pro- 
spects were exceedingly gloomy, and the result beyond 
calculation* '^But the requirements of reason and 
humanity,'' says the narrative, " were met It re- 
mained to us all only to meet our fate like men, with 
trust in the guidance of a higher power, and with 
vigorous efforts on our part to endeavour to conquer 
our difficulties.'' 

A council was held by Nordenskiold, von Krusen- 
s^^naand Palander, and they agreed to send to the 
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captains of the imprisoned vessels, a document pro- 
mising them all the assistance in their power. This 
document was first read to the six men who had been 
sent as a deputation, and the reading of it caused a 
gleam of hope and satisfaction to spread over their 
countenances. They left on the 1st Octoljer with hearts 
visibly lighter than when they arrived. 

As misfortunes never come single, the storm of the 
16th September, and the shutting in of the vessels con- 
sequent upon it, were soon followed by another, which was 
fatal to the carrying out of the original plan of the ex- 
pedition. During a violent snowstorm, while the four 
Lapps were drinking coffee in their tent, the reindeer 
made their escape and were never seen or heard of 
more. The storm prevented the sound of the bells 
which some of them bore from being heard, and their 
footprints in the snow were immediately effaced by the 
furious blast. The Lapps were exceedingly grieved at 
what had happened, and declared their willingness to 
do all in their power to recover the runaways. But not 
the slightest trace of them could be discovered either 
tlien or afterwards. The only supposition that could be 
hazarded was, that they had perished in the crevasses 
of the inland ice. One indeed returned after a week's 
absence quite unexpectedly, with a large gaping wound 
in his back, supposed to have been caused by a piece of 
rock rolling down some mountain side. The rein was 
tied to the comer of a house and fed with reindeer moss. 
The wound was washed and covered with a piece of 
reindeer skin and speedily healed. The loss of the 
reindeer was not only regretted as deranging the plan 
of the expedition, but as depriving it of a supply of 
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fresh meat, of the greatest importance if scurvy should 
break out. 

On the Ist October the building on land waa occupied, 
and next morning, Paiander after a short religioua ser- 
vice, addressed his men mustered in the hall, reviewing 
the occurrences that had taken place, telling them that 
on their behaviour depended the saving of many lives 




from death by starvation, impressing on them the 
necessity of patiently submitting to unavoidable priva- 
tions, and of carefully observing the winter regimen 
that had been fixed upon, on which observance a for- 
tunate issue in great part depended, concluding with 
a " God save King and Country," in which all joined 
with one accord. Ail were now busy in getting their 
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new dwelling in order, and the bustle was so inspiriting, 
that the merry jests and salvos of laughter could scarcely 
have been believed to come from men whose prospects of 
surviving the winter were exceedingly doubtful. 

Soon after the removal, two wild reindeer were shot. 
Their forms appeared colossal when contrasted with those 
of the tame reindeer to which the Swedes had been 




accustomed. They were reins in winter dress. The 
whole body was covered with a very close winter. coat of 
hair, several inches thick. The head nearly indis- 
tinguishable from the neck, was short and thick, with 
broad nose, and eyes only visible on careful scrutiny. 
The trunk appeared shapeless, and the legs short and 
clumsy. This peculiar shapeless appearance is owing 
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not merely to the coat of long hair, but also to the 
thick layer of fat by which at this season the whole 
mass of muscle in the rein is surrounded. It is indeed 
surprising how this animal can collect such a mass 
of fat in Spitzbergen, where the vegetation is so scanty 
and the summer so short. In spring, even in the end 
of June, they are only, as people say, skin and bone ; 
but in autumn, by the end of August, and throughout 
September, they resemble fat cattle, and have their flesh 
so surrounded and impregnated with fat, that it is for 
many nearly uneatable. 

Other three wild reins were soon aft€r shot by the 
Lapps when out searching for the tame reindeer. They 
saw no other animals but some ptarmigan, a mountain- 
fox, and an eider. 

On the 22nd October, Palander with five companions, 
started on an excursion with the view of visiting the 
imprisoned Norwegian vessels. They took with them 
an ice-boat, a sledge, and provisions for fourteen days. 
On the third day they reached Grey Hook, and found 
four of the frozen-in vessels lying close together near 
the beach, with a close broad belt of blocks of ice five 
to six fathoms high thrown up on a shallow ; beyond 
this, the ice was of comparatively inconsiderable dimen- 
sions. The walrus-hunters were of opinion that even if 
storms during winter should break up the rest of the ice, 
this belt would withstand them all, and not be dispersed 
till the summer sun exerted its consuming power upon it 
Before then they thought that the vessels could not be 
liberated. ITie other two vessels lay about sixty-six 
miles west at Welcome Point. On the 17th October, 
seventeen men from the vessels' crews taking a boat 
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with them, had gone over the ice, hoping to find open 
water at the Norway Islands. In that event they in- 
tended to proceed in the boat to Ice Fjord, and take 
up their quarters in the house that had been built at 
Cape Thordsen and was now unoccupied. Tlie men who 
remained, stated that their provisions would not last 
longer than to the middle of November, and asked to 
be allowed to join the expedition a fortnight sooner 
than the time agreed on, promising to leave a fort- 
night earlier in spring, when they might more easily 
support themselves by hunting, than in the dark montli 
of November. To show how unusual the state of the 
ice was, it may be stated that Mattilas, the Spitzbergen 
veteran, whose forty-second visit this was, in every 
previous visit had returned to Norway in autumn, and 
this, notwithstanding that he frequently started on his 
homeward voyage later than this year. In 1871, for 
example, he did not leave North East Land till the 16th 
October. 

The party left Grey Hook on the 25th October, and 
reached Polhem (for so the settlement on land was called, 
after the ship) on the 26th, miking the journey home- 
ward in fifteen and a half hours, the outward journey 
having occupied twenty. 

Winter began to set in now with severity. The 
flocks of birds had gradually diminished in number; 
some eider ducks, whose young were not sooner strong 
enough to undertake the long journey southward, being 
the last to leave. They maintained themselves in a 
lagoon, at the bottom of Mussel Bay, which, in conse- 
quence of the strong current, was still partially free of 
ice. By the end of Octolx*r the only winged creature 
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visible were a few guillemots, which now and then were 
seen flying singly over the bay, coming from the north, 
where probably every opening between the ice-blocks 
had not yet been frozen over. They began, however, 
day by day, to be more rare. Occasionally there was 
heard the cry of an ivory -gull, " which " says the writer 
of the narrative, " though not melodious, was pleasant to 
us, because it was a token of life, showing that we were 
not altogether deserted, and because it broke the silence 
which had begun, and which the seldomer it was broken, 
was all the more remarkable and impressive." The tem- 
perature now became pretty steady, the thermometer in 
general showing about — 20'' C - 4° F. The 13th October 
was the last day for four and a half long months on 
which a glimpse of the sun was visible. Reckoning 
for refraction, the sun should have been visible till the 
20th of October, but the mountain -chain to the south of 
Mussel Bay, cut qS seven days. On the 26 th of October, 
artificial light was required the whole day long, but out 
of doors it was still possible to distinguish one's way. 

The long dreary Polar night having thus set in, it was 
of the greatest importance that the resources at the com- 
mand of the Expedition should be husbanded in the best 
way possible, and every precaution taken to preserve the 
health of its members. The first question was that of 
food. When the Polhem left Sweden there were on board 
provisions for twenty-two men for eighteen months. The 
Gladan having on board two officers, two subordinate 
officers, and twenty-one seaman and boatmen, had pro- 
visions for about six months on leaving Sweden. The 
steamer Orikel Adam, with twelve persons on board besides 
the captain, one of whom was a stewardess, Amanda, had, 
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when she came to Spitzbergen in September, provisions 
for only a few weeks. These were supplemented by the 
purchase made by Captain Clase from the Ice Fjord 
Company, which included about six months' provisions. 
It was resolved to give the Onkel Adam in addition from 
the Polhem's stock, a certain quantity of provisions, 
chiefly preserved, as only a small quantity of these could 
be obtained at Ice Fjord. The crews of the Polhem and 
the Gladan were regarded as a unit In the end of 
September a calculation had been made and a like 
ration fixed on for the crews of both vessels to be in 
force from the 1st October. This was of course con- 
siderably smaller than that which had been originally 
settled on.^ 

If the Norwegians, as was daily expected, were to 
make their appearance, a further reduction must be 
made, and it was determined to prepare for such an 
emergency by experimenting on the reindeer moss, of 
which there was a large stock which was now useless for 
its original purpose. An attempt was made to bake 
bread of the moss mixed with flour. The moss was 
picked and carefully freed from all foreign matter. It 
was then boiled some minutes to get rid' of its bitter 
taste. In this way part of its nutritive value was lost, 
but this was unavoidable. It was then dried, ground, 
or powdered, and mixed with rye-flour and water. The 
douffh thus obtained was fermented, baked in thin loaves 
and fired. The bread looked very well, had the colour 
of common ryebread, was well fermented, &c. But it 
had a very bitter taste, though not in so high a 
degree but that it was quite eatable. After being a little 

^ See Dr. Envalls Report in Appendix. 
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accustomed to it, and especially when very hungry, 
a person could eat it with relish. 

The stock of suitable clothing was amply sufficient 
not only for the wintering party, but for all on board 
the imprisoned vessels. 

The ordinary routine of a man-of-war was observed 
on board the Gladan, and also on land as far as the 
scientific character of the expedition permitted. 

The scientific work carried on during the winter was the 
following : — Complete meteorological observations every 
hour both day and night ; hourly magnetical observa- 
tions and in addition five minute observations twice 
a month on the 1st and 15th, in correspondence with 
similar observations at the physical institution at Upsala ; 
refraction, pendulum, and other astronomical observa- 
tions ; observations of the aurora, and its spectrum, of 
atmospheric electricity, and the temperature of the earth 
and of the sea, and tidal observations; zoological re- 
searches by dredging under the ice, and in connection 
with these, algological studies. 

The leisure time of the crew was principally occupied 
with reading, but also with various games, as draughts, 
chess, and dominoes. The last game was much liked 
by the Lapps, who, at the beginning, had amused them- 
selves much by playing cards, and who soon picked up 
the simpler rules of chess, and became afterwards assi- 
duous and very ingenious chess-players. They also 
occupied themselves much with a game with the exact 
nature of which the Swedes did not become acquainted- 
The apparatus for it consisted of dice, a board divided 
into squares like a draughtboard, and a number of small 
wooden figures somewhat resembling cones, which were 
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l)lacccl on the outer squares of the board and moved ac- 
cording to the throw of the dice. The wliole — dice, 
cones, and board — were made by the Lapps themselves. 
Song, music, and sometimes dancing, shortened many 
leisure hours for the men. In spring there were also 
games in the open air, as skating, though skating-ice 
was not so common as might have been expected. 

November began with a furious storm, and during 
nearly the whole month violent storms raged from the 
south, south-west, and south-east On the 24th, for 
instance, there was a snow-storm, the like of which no 
member of the expedition could remember having seen. 
The observations were completely stopped, and it was a 
little time before they could be resumed, as the damage 
done had first to be repaired. These storms, though rather 
unpleasant, were welcomed by the Swedes as tending 
to open a w^ay for the release of the Norwegian vessels. 
The direction of the wind was the most suitable for 
driving from land the masses of ice collected along the 
coast, and it appeared almost certain that in the be- 
ginning of the month, there was still open water north 
and west of the Norways, and that the ice shutting in 
the two vessels lying at Welcome Point could not be of 
any great extent. The fear which walrus hunters 
generally have of wintering in Spitzbergen led to the 
conclusion that if both, or even only one, of these vessels 
could be worked out into open water, the crews of the 
other vessels would abandon them, if they were still shut 
in, and find a passage in one or both of the others to 
Norway. In the meantime all necessary preparations 
were made for their reception. The steamer Polheni 
was assigned to them, and all available means were used 
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to make their quarters as convenient, warm, and whole- 
some as possible. 

In the beginning of November there was found to be 
open water at a distance of about four miles from the 
house. By the 8th and 9th the edge of the ice could 
be reached in a quarter of an hour. The arrival of the 
Norwegians was awaited with the greatest interest. 
They were to arrive on the 10th according to the agree- 
ment made with Palander at Grey Hook, but they did 
not come. When some days had passed and the weather 
continued favourable for the breaking up of the ice, and 
the open water came still nearer the coast, the appre- 
hensions of the Swedes began gradually to subside, and 
most of them became convinced that the imprisoned 
vessels had got out to sea, and were so far on their 
way back to Norway. 

The question now began to be eagerly discussed 
whether the Gladan and the Onkel Adam should return 
if opportunity offered. The difficulty of navigating in 
the darkness, which was now almost continuous and 
complete, and the danger of being again beset with ice 
possibly in a more unfavourable position, were urged 
against the return of the vessels, but preparations began 
to be made to take advantage of a favourable conjuncture 
of circumstances, such as the bay being free of ice, the 
weather steady, and the moon above the horizon. 

During nearly the whole of November the weather was 
very mild. The temperature seldom sank to - 20° C. 
and was often, especially on stormy days, a degree or 
two above the freezing point In September the winter 
promised to be very severe, but now the contrary 
appeared probable. 
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" With the polar night in all its dreary length/' say^ 
Kjellman, " we first became acquainted during the last 
days of the month. Towards the end of it the sun 
was indeed far below our horizon, but the mild light 
of the moon dispersed in some degree the darkness 
of the night. Never had this heavenly body been so 
dear to us, and never had her light appeared to us so 
strong and beautiful as when she now held back the 
darkness that was to settle over the region where we had 
fixed our dwelling. Long shall we remember, if indeed 
we ever forget, the moonlight November days at Mussel 
Bay. Certainly we shall never again see a heaven so 
beautiful as that which we occasionally had an opportunity 
of gazing at with deep admiration. It was specially 
at noon that it was finest. One day Nordenskiold and 
I walked out to the edge of the ice to enjoy near at 
hand the sight of the waves dancing in joyous motion 
and the ice blocks quietly swimming about. Our way 
was over the ice, and walking was exceedingly difficult. 
When we reached the farthest part of the archipelago 
we threw ourselves down to rest and take a view of 
our surroundings. They were surprisingly grand. The 
south-western part of the vault of heaven was lighted by 
the circumpolar full moon. In the flood of light which 
streamed out from her there swam some few long drawn 
out clouds. Right to the south near the horizon there 
was visible a faint reddish glimmer, clearly and sharply 
distinguishable from the white moonlight. Here the sun 
had gone down, when the long polar night began ; it was 
the last glimpse of his light that we now saw. In the 
. south-east some ' few rays of light changing every 
moment in strength, colour, and position — in fact, the 
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aurora in the form it commonly takes here, raised them- 
selves towards the horizon. Above our heads glows 
the pole star, everywhere over the sky sparkle stars, 
darting stronger or weaker, differently coloured lights, 
and on the north or north-eastern horizon rests the 
deep darkness of the polar night. I will not try to 
paint the rich changing play of colour and the chiar- 
oscuro full of effect. Add to this glorious heaven a wide- 
stretching sea glittering in. the moonlight, the white 
surface of Mussel Bay with the three vessels standing 
out against it, the dark precipitous fell sides that sur- 
round it, and the little building on land from whose 
every window lamplight streams — and the main points of 
the panorama are enumerated. It is difficult to believe 
that noon is approaching ; it might rather be taken for 
evening, a quiet winter evening in the country. A 
grave stillness and tranquillity hangs over the neigh- 
bourhood. Only now and then the deep silence is broken 
by a low grating sound. It is heard in the direction of 
the edge of the ice, and is produced by the rubbing of 
the ice blocks against each other, when they are moved 
by the swell." 

By the 25th November there were only about 100 feet 
between the Gladan and open water, but on the 27th 
the moon went down and complete darkness supervened. 
Indeed, at this time, and. during the whole of December 
and January, and part of February, the aurora was 
very common, but in general its light was too feeble 
to diminish the darkness in any appreciable degree. It 
appeared at all hours of the day, and towards all points 
of the compass, but principally in the south. It seldom 
occurred in the form most common in Sweden, that of a 
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bow formed of a bundle of illumiuated rays resting 
on a dark bed of cloud or mist, but most frequently 
as a feebly-lighted border on the cloud edges, or as 
long fine rays, now few in number and scattered, 
now numerous, and in that case generally combining 
in the zenith to form a more or less complete 
corona. Occasionally, again, there occurred auroral 
bands, broad, strongly illuminated, differently coloured, 
and folded as it were elegantly, and exceedingly 
beautiful. They last(id only a little while. They 
were specially suitable for examining the grand 
phenomenon in question by spectrum analysis, and this 
was done as often as possible. The results were 
given by Wijkander on his return, in a paper 
entitled ** Our Norrskenets Spektrum," published in 
the Ofversigt of the Transactions of the Eoyal (Swe- 
dish) Academy of Sciences. 

Anotlier phenomenon also attracted attention at this 
time. The beach was in general covered with snow 
drenched with water, the temperature of which occa- 
sionally fell to - 10*2° C. In this snow-sludge a large 
number of almost microscopic Crustacea maintained 
themselves, giving evidence of their existence by an 
intense bluish-white light, which was given out by the 
sludge 'when it was touched, and which, on a closer 
examination, was found to proceed from the small 
organisms in question. " It produced, indeed," says 
our author, ** a very peculiar impression to walk along 
the strand on a dark and stormy day, for at every step 
a man took there burst out on all sides bluish-white 
flames, so that one was apt to fear that his shoes and 
clothes would take fire. 
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" Not less peculiar was it on a quiet day, when the 
sea was open and calm, to walk along the girdle of ice 
which always ran along the strand. For every wave 
as it rolled forward slowly against the ice girdle emitted, 
at the moment of contact, a sharp bluish-white flash, 
which for a moment lighted up the part of the dark 
water-mirror lying nearest. 

"We collected some of these small phosphorescent 
animals, which have been examined after our return 
by Professor W. Lilljeborg, who found them to consist 
of several species belonging to the crustacean order, 
Copepoda. The observation is certainly of great in- 
terest, that so-called cold-blooded animals — ^for such all 
Crustacea are known to be — can retain their vital power 
unimpaired, when the temperature of the surrounding 
medium has gone down to 10° C. below the freeziug 
point. It may be remarked, however, that their stay 
in the cold snow sludge may certainly be considered 
occasional. They lived principally in the sea-water, 
and with it, when it rose at flood, they were carried 
up among the snow along the shore, in which they 
were left when ebb began, to be carried away with the 
next flood-tide, or at least warmed up by the rela- 
tively warm sea-water. If in this way these Crustacea 
do not maintain themselves during the whole winter in 
a medium whose temperature is several degrees under 
the freezing-point, they must, however, be supposed to 
have the power of enduring for some time a compara- 
tively considerable cold, whence it seems to follow that, 
if they continue in a medium whose temperature . is 
considerably lower than that in which they commonly 
live, they must be able for some time to retain in their 
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interior the temperature they have in normal circum- 
stances." 

On the 30th November the Gladan lay in open water, 
but the other vessels were still fast. New ice soon 
began to form, and rapidly increased in strength. On 
the 8th December the first attack of scurvy happened. 
The patient was an old seaman, who, not having been 
accustomed to preserved provisions, had eaten only salt 
meat. With change of diet and proper treatment the 
disease abated. On the 11th there was asain moon- 
light, which was very agreeable after a period of dark- 
ness so deep that it was impossible for a man to choose 
his way, and avoid the objects that lay in his path out 
of doors. Advantage was taken of the moonlight by 
the Pol/iem towing the Gladan to a new anchorage. 
The Onkel Adam had previously been moved, and the 
vessels were now all within a few feet distance from 
each other. When the ice broke again they would all 
undoubtedly be free at the same time. Another attack 
of scurvy having taken place, Dr. Envall enjoined on 
all the necessity of taking exercise in the open air, and 
of using the preserved provisions, which were thought 
in general not to be much relished. On the 20th one 
of the boatmen, who had been ill some days, died of 
pleurisy, which was believed to be due to scurvy 
and of pneumonia concurring with it. He was buried 
with due solemnity on the 22nd. On the morning 
of the 23rd the ice, which some hours before had 
been so strong that artillery might have been run over 
it, broke up, and the three vessels were again free, 
but in the absence of the moon all thoughts of an 
immediate return home had to be given up. 

p 2 
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ChristmaB or Yule Eve, as it is called in Scandinavia, 
was celebrated by obaen'ing the customary festivities. 
A Christmas tree, " Yule fir," or rather " Yule pine," 
grandly decorated, with the Swedish, Norwegian, and 
Italian flags in fraternal combination occupying its top, 
and nearly overloaded with the " yule gifts " that hung 
from ita branches, was the principal object of attraction. 



The yule gifts consisted of knives, brushes, books, pieces 
of tobacco, cigars, pieces of soap, &e. Lotteries were held 
for their distribution, every person having three or four 
lots, and as many prizes, the lotteries causing the greatest 
excitement. The Lapps, who had never seen the like 
before, and who honoured the occasion by appearing in 
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holiday attire of variegated colours, were beside them- 
selves with gratification at what had fallen to their share. 
After this came supper with the national *'lutfisk," 
and the '^julgris/' which was eaten by most with good 
appetite, notwithstanding its strong train oil flavour. 
After the merriment was over and silence had succeeded 
the merry din, the thoughts of all went home to Sweden, 
to the comrades and friends in whose company Christ- 
mas eve was wont to be spent, and whom they knew to 
be full of concern for the disaster that had overtaken 
them. Christmas was observed with due solemnity, as 
was also the second day of Christmas, according to 
the national custom, 

• New year s eve was celebrated with a supper on land, 
to which the oflicers of the Gladan and the O^ikel Adam 
were invited. When it was over some fireworks were let 
off, and a partijug sulute was fired to the year 1872, 
which had been so eventful to the members of the 
expedition. 

Meanwhile the men were employed building a bath 
house with material furnished by a Russian hut at some 
distance, but this turned out to be insufficient, and the 
house was never completed. Then an exercise house 
was to be built of the bags of moss, but as often as it 
nearcd completion some alteration required to be made 
and the nearly finished house had to be pulled down and 
begun anew. It w\as next determined to inclose the 
building with a wall of snow, and it was soon found to 
be superior as a building material to moss sacks. Several 
snow houses were afterwards built, one of which, called 
the crystal palace, from the splendour of its architecture, 
was long used as a second magnetic observatory. 
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During the whole winter the dredgings carried on 
without intermission, sometimes in open water, sometimes 
under the ice, gave sufficient occupation to Christian and 
the four Lapps. Without doubt the constant employment 
in which all thus shared contributed greatly to keep 
them in good spirits, and to prevent them from suffering 
so much from th6 reduced rations as might have been 
expected. The repeated outbreaks of scurvy, amenable 
as it was to treatment, showed that if the Norwegians 
had been obliged to join the expedition the result would, 
in all probability, have been that the greater number, if 
not the whole, would have found their graves on the 
desolate shores of Spitzbergen. For the insufficiency of 
rations must be considered the main cause of scurvy 
breaking out so early and attacking so many members of 
the expedition, although great weight ought also to be 
given to the depressing effect of the long darkness and 
the predisposing influence of the Arctic regions. 

On the 8th January the thermometer rose in the 
morning from— 30° and —32° up to -7°C., and soon 
after a violent S.E. storm began to blow, which in a few 
hours cleared Mussel Bay of ice and set the vessels free. 
Preparations were now made for the Polhem going north- 
wards to find out where the edge of the ice was, but 
before they could be completed a N.W. storm came on 
and the vessels were again frozen in. During the rest of 
January the cold was inconsiderable, the wind mostly 
from the south, and the ice in the bay was breaking up. 
It was now settled that as soon as the vessels were free 
they should all leave Mussel Bay, the Polhem to go north- 
wards, the other vessels to return home. On the 29th 
January the whole of the bay was free of ice, and the 



VI.] THE RETURN OF THE SUN. 215 

evening of that day was fixed for the departure, but the 
wind rose to such a height that it had to be deferred. On 
the 30th the storm continued and increased in violence. 
The Pdhem, Glcuian and Onkel Adam were all like to 
drive on land, the Polhem actually running aground on a 
sandbank but being got oflF without much difficulty." 
Soon the storm subsided and the members of the expe- 
dition congratulated each other on their escape from the 
dangers that had threatened them, the greatest of which 
was the loss of the provisions that were on board the 
vessels. For if the vessels had stranded,^ the greater part 
of the provisions would, in all probability, have been 
lost or damaged, and the Swedes would thus have 
become a prey to starvation and to death. 

On the 6th February lamp light could first be dis- 
pensed with at noon, but only for a short time. It was 
not until the 13th March that the sun was visible. On 
the 20th February the cold reached its maximum, the 
mean temperature of the day being —36^ the minimum 
— 38** C. This was welcome to Wijkander, who intended 
to make observations on refraction at a very low tem- 
perature. Preparations had been made for them, and 
the instrument stood waiting the opportunity that now 
offered. Fortunately the cold was accompanied with a 
calm and clear atmosphere. Wijkander remained whole 
nights in his observatory bravely defying the cold and 
patiently overcoming the many difficulties attending 
astronomical observations made in such circumstances. 
In the cold weather the work out of doors was not 
stopped and the dredgings still went on, it being of 
great importance to ascertain whether the severe cold 
and the long darkness exercised any special influence 
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upon tlie marine auinial antl vegetable world. The 
sea was now covered with ice as far as we could see, 
and the ice in iluasel Bay increased in thickness every 
day. On the ;Jrd JLirch, however, the arrival of 
Home glaucous gulls led to the supposition that there 
was open water at no great distance. This wiis rendei-ed 




more probitlde during the fuUnwiiig days hy a heavy 
swell in Mus-sel I!ay, niid on the 4tli a small bow-formed, 
open channel wa« seen from a neighijouriug height 
Btretcliing fmm the mouth of ITinloopen Strait to the 
little Muffin Island, and from that down to the Norways. 
Another lane went from Hinloopen along the west coast 
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FRESH MEAL. 



of North East Land towards Low Island and Brandy- 
wine Bay. The same day the Lappa went up on the 
western fells to look for ptarmigan. They ^so saw 
open water and found ptarmigan, but could not shoot 
any. They saw besides a not inconsiderable number of 







glaucous gulls and guillemots hovering about the tops 
of the rocks and settling on the ledges. 

On the 6th March a large polar bear was shot, and 
his flesh afforded a welcorae change of diet to the 
Swedes who had been so long confined to the tasteless 
preserved provisions. It was hoped that another bear 
would soon make his appearance, but none came. 
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About the 10th March it was determined that two 
parties should start on the 16th, one led by Nor- 
denskiold and Palander to Giles' Land, the other headed 
by Von Krusenstjerna and Parent to explore North East 
Land. Fate, however, seemed to be set against the 
expedition, for by the 16th a violent storm, accompanied 
by snow, had come on from the S.E., and it was 
impossible to start. The weather for a long time was 
bad. It stormed and snowed almost daily, and was 
comparatively very cold, between - 25° and - 35*" C. 
Before any alteration of the weather took place the 
greater part of March was past, and it was too late 
to carry out the plan that had been formed, because the 
polar journey proper was to be begun in the middle of 
April. 

On the 3rd April a snow-bunting made its appear- 
ance, and was welcomed as the messenger of spring. 
The sun now remained so long aboVe the horizon that 
there was in fact no more night. Short but pleasant 
and invigorating the time was felt to be during which 
night and day succeeded each other. During the first 
part of the " dark time " a nearly unconquerable sleepi- 
ness had been experienced. Men felt as if they could 
sleep without difficulty the whole twenty-four hours. 
Towards the end of the "dark time" sleeplessness 
succeeded, and it was difficult for almost all to obtain 
the needed rest. The sun returned, and the interchange 
of day and night began. Now all fell asleep the 
moment they went to bed, slept undisturbed till morn- 
ning, and rose refreshed and strong. With the unbroken 
polar day the sleeplessness returned, but not in the 
same degree as before. 
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In the end of March part of the sea oflF Mussel Bay 
was open, but during the cold days about the middle 
of April all the ice-free places froze again, so that as 
far as could be seen from the island on which the 
house was situated, the sea was covered after the 15Lh 
April by a continuous sheet of ice. 

The month of April was occupied by preparations for 
the ice journey towards the north, of which we shall now 
give an account in the words of Professor Nordenskiold. 

"The situation of Mussel Bay is exceedingly un- 
favourable for an expedition in which sledge journeys 
northwards are proposed to be undertaken. Although 
partly in consequence of this, partly on account of the 
greatly diminished strength of our men from the insuffi- 
ciency of their rations during the winter, and finally 
on account of the unfortunate accident of the escape of 
the reindeer, we had given up thoughts of reaching so 
high a degree of latitude as we had previously reckoned 
upon, we were unwilling to let our abundant sledge 
equipment remain altogether unemployed. Independ- 
ently of the latitude that could be reached, a sledge 
journey northwards was of great interest, because only 
in this way could we obtain a knowledge of the state 
of the Polar ice during this season of the year, founded 
on actual observations. My intention was, if possible, 
to arrange that the main party should be attended by 
two smaller ones, of which one should bring with it pro- 
visions to the Seven Islands and then return, and the 
other the same, after coming some distance to the 
north of this group of islands. With the help of three 
Lapps (the fourth had fallen very ill, as it afterwards 
appeared, of scurvy, just as the expedition started), two 
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Norwegians hired for the expedition at Tromsoe, and a 
volunteer, Christenson, a mate from the Onkel Adam, 
the main party and the returning party, which was to 
accompany it farthest towards the north, could be 
manned from the Polhem. The third party the com- 
mander of the Gladan had promised to organise from 
the vessel under his command. 




" The departure was fixed for the 23rd April, but had 
to be postponed till the following day, because one of 
the sledges broke down immediately after it was set iu 
motion. We started, therefore, on the 24th April with 
three sledges, each provided with its boat. We went 
over the chain of hills, about 1,000 feet high, which 
divides Mussel Bay from the entrance to Treurenberg 
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Bay. At the beginning nearly all the men who were 
in good health helped to draw the sledges up the high 
but gently sloping acclivities wherewith the chain of 
hills sinks towards the starting-point of our journey. 
Notwithstanding the acclivities and the heavy loads on 
our sledges, we accordingly made pretty rapid progress. 
At the summit our companions left us, and we continued 
our journey down the hill, which here slopes pretty 
gently towards Verlegen Hook. 

"During our downward journey, however, a new 
misfortune befell us, inasmuch as the sledge which was 
set apart for the main party was smashed, and when 
farther forward we met with Yon Krusenstjerna who 
had taken another way over the hills, we received the 
unwelcome intelligence that one of the men belonging 
to his party had fallen ill, on which account he con- 
isidered himself obliged immediately to return. One of 
our own men, too, complained of what afterwards 
appeared to be a pretty severe attack of scurvy. 
Everything thus appeared to be in league against us. 

**In any case it was our intention immediately to 
proceed with the two parties from the Polheni^ after 
having exchanged the broken sledge for that which was 
intended for Von Krusenstjema's party ; but on a close 
examination that too was found to be broken. * It was 
now clear that our sledges, made with the greatest care 
at Copenhagen after patterns from England, were not 
suflBciently strong to bear upon rough ice or uneven 
ground the heavy loads (2,000 to 3,000 lbs.) which were 
here required, and that it would be necessary, in case 
we made another journey, to provide new sledges, or 
sufficiently strengthen the old ones, with the materials 
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available at our winter station. For this purpose 
Palander and part of the men returned to the Polhem. 

"It was of course unnecessary that all the men 
should return, and I accordingly determined to employ 
the time required for getting ready the new hedges in 
forming a dep6t as far on our way northwards as we 
could, consistently with the possibility of allowing the 
necessary number of men to meet at Verlegen Hook. 
For without the help of a portion of the men whom I 
required for this expedition, the equipment of the prin- 
cipal party left behind at Verlegen Hook could not be 
brought on. 

"Accompanied by ten men I started on the 24th 
April from our encampment at Verlegen Hook, going 
over Hinloopen Strait towards Shoal Point. The 
smallest boat was carried by four men on their shoulders, 
the provisions, the tent, and other equipments were, 
loaded on two sledges and a pulka (reindeer sledge), to 
which our sole remaining reindeer was attached, which 
was accompanied and observed by me with a quite 
special interest, chiefly to obtain a knowledge fully to 
be depended on and grounded on experience, of the 
fitness of this animal for such journeys as these. I 
can safely say that it surpassed our expectations. The 
reindeer drexVy although the Lapps declared it was not 
one of the best, upwards of 200 lbs. (a good reindeer 
draws 300 lbs.), was quiet and easily managed as an 
old work-horse, ate with relish the moss we brought 
with uSy and when slaughtered, after the moss was 
finished, afforded excellent flesh With forty such 
draught animals and Parry Island for a starting-point, 
we might certainly have reached a very high latitude, 
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even with so unfavourable a state of the ice as pre- 
vailed this year north of North East Land. 

**The distance from Mussel Bay to Verlegen Hook 
was, reckoning by the circuitous route we had taken, 
nearly two Swedish (about thirteen English) miles. So 
far had we advanced the first day, notwithstanding that 
a height of about 1,000 feet had to be passed. On 
the other hand, on account of the extremely unfavour- 
able state of the ice, I required three days to cross 
Hinloopen Strait, which, at the place where I passed 
it, is at most eighteen miles broad. The weather 
was at first favourable, but by the second day there 
descended over the mouth of Hinloopen an ice fog, 
Avhich made it impossible for us to choose a way for 
our sledges among the fields of rough ice. This fog, 
however, was speedily dispersed by an easterly and 
south-easterly wind, which swept before it along the 
ground a stream of driving snow, consisting of fine 
ice-needles glittering in the sun, which in a few minutes 
filled a hole more than six inches deep in the snowdrifts 
so that no trace of it was left. The rest of the sky 
was still indeed quite clear, so that not only the sun, 
but also numerous fine mock-suns and halos, produced 
by the refraction of the solar rays by the ice-crystals, 
were visible. On the other hand, all near the horizon 
was concealed in an impenetrable mist. The mountain 
tops, surrounding Treurenberg and Lomme Bays, lying at 
a distance of several Swedish miles, showed contours so 
clear and sharp, that they seemed close at hand, while 
objects near the ice or ground at a distance of only a 
few hundred paces, either could not be distinguished 
at all, or appeared, when the wind and driving snow 
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Icsaeiiecl for a few moments, as high snow-covered 
mountain ranges, looking as if they lay at a much 
greater distance than the mountains at Lomme and 
Treurenbcrg Bays. These circumstances, so different 
from those to which we are accustomed at home, gave 
occasion to the only accident accompanied by loss of 
human life which the expedition has to record. 

" Jk^foro referring to this I shall, in a few words, give 
an account of the beautiful halos produced by the ice- 
fogs, which were constantly visible at this time. Un- 
fortunately I had already, the day after we left Verlegen 
Hook, in consequence of my imprudence in not im- 
mediately using snow-shades, been cittacked by incipient 
snow-blindness, so that even the slightest strain on the 
eyes was attended with the most severe piiin. It was 
theri^fi>ri* impossible for me to carry out any measure- 
ments, and I can conseipiently only give here a de- 
scription of these beautiful phenomena, without a 
statement of the angles, which is indispensable for 
their complete explanation. 

•*The halos api>eare«l, as has been said, almost con- 
stantlv, but of variable brightness and extent. Some- 
times thev consisted onlv of a single rinff with faint 
moi'k-suns. but occasionally it was possible to follow 
the phenomenon round the whole horizon. Even when 
it was brightest the halos wore coloured only at the 
pjirt of the horizon lying towards the sun. They did 
not consist of oirvlos, but of lH?autifid curves of very 
various fonns. which to a CK'rtain ejctent also undencent 
i\iriatu*n in their irhtiiv jiMysition. Thus^ the one 
uean^t the sun w;is of a pear-shaped form, poiDtincr 
downw;!iids. In its bonier three mock-suns were visible. 
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two particularly fine at the same height as the sun, 
and another less developed below. When the sun was 
on the horizon the lower mock-sun was not visible. 
When up on the inland ice I observed it touching the 
horizon on the 7th June at 6 o'clock p.m. We were 
then in the latitude of about 79° 50', from which it is 
possible to calculate the angle between the sun's centre 
and the lower point of the pear-shaped halo of 22 J*. 
When the halo was complete, the pear-shaped figure was 
suiTounded by two others, the inner like an Q, and 
the outer bell-shaped, the latter at its uppermost point 
being touched by an arc of a basin-shaped rainbow. 

" Of these two outer halos, however, there were com- 
monly visible only the bows which touched the inner 
pear-shaped halo, and that just referred to which touched 
the outer one at its highest point A line drawn 
through these two points of contact by no means always 
corresponded with the vertical plane, but oscillated, often 
within a short time, and, as I believe, with the wind, 
which probably had a very considerable influence on the 
position of the ice-crystals, now to the right, now to 
the left. All the lines which have been described 
Avere coloured with the colours of the rainbow, which 
were sometimes intense, but generally only faint. 
Through the sun and the two horizontally placed mock- 
suns there went a band of light, which, though faint, 
was continued round the whole horizon with clearly- 
marked brighter points of light here and there. The halos 
visible opposite the sun consisted of circle-like or pear- 
shaped curves of the same dimensions as the pear-shaped 
figure already described. Right opposite the sun,- upon 
the other side of the horizon, two such curves touched 

Q 
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each other without showing any trace of mock-suns at 
the point of contact, while, on the other hand, two 
luminous points were visible where the curves in 
question touched the curves next to them on their 
other sides. The whole vault of heaven was besides, as 
it were, marbled by regularly grouped lighter and 
darker spots, whose position however I could not further 
clear up. All these lines were uncoloured. 

" The forms which I have described, and which were 
also visible, although less clearly developed, farther on 
daring our journey over the inland ice-field of North 
East Land, differ considerably from the halos which 
have previously been sketched. This depended perhaps 
on the circumstance that the stratum of air filled with 
ice-needles which gave rise to the phenomenon of dif- 
fraction lay in this case close to the surface of the 
earth along which the ice-dust was driven at a furious 
rate by violent winds. 

"The halos originate, as is well known, in the dif- 
fraction of the solar rays by, and their reflection from, 
the ice-crystals with which the air is sometimes filled. 
For the theory of this phenomenon the knowledge of the 
crystalline form of ice is of the greatest importance. 
This I had previously endeavoured to investigate, and 
during this year's stay among the ice and snow of the 
Polar lands I had besides on several occasions oppor- 
tunities to make observations, which show that the 
statements found in most scientific handbooks are in 
some respects very incomplete, in others altogether 
erroneous. These are generally founded on the form of 
snowflakes, which has been described by Kepler, De 
Mairan, Wilke, Scoresby, &c. These writers, and many 
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others, have shown that snowflakes and similar crystals 
artificially produced from water are composed of six- 
sided star-like figures, more or less complex, consisting 
of fine long crystal-needles disposed at angles of 60* 
and 120° to each other. From this the conclusion has 
been drawn, that the fundamental form of ice is a 
regular six-sided pyramid. Although twin formations 
of the kind which occurs in the case of snowflakes do 
not absolutely exclude the possibility of an hexagonal 
crystalline form, they are so much the less an evidence 
of it, as such twin-groups seldom occur in the true 
hexagonal system, but are much more frequent in the 
case of rhomboidal crystals with a fundamental prism 
of about 120°. 

" In order to settle the question of the true crystalline 
form of ice, it is necessary to examine single crystals of 
sufficiently large size to be determined crystallogra- 
phically. By such an examination I have found that 
ice is dimorphous, for it crystallises — 

** 1. Heocagonally — Short six-sided prisms optically 
uniaxial, seldom truncated by pyramidal surfaces, and 
not showing any particular disposition to form double 
crystals. I observed crystals of this variety, strongly 
resembling crystals of colourless apatite, several years 
ago upon certain minerals which had been packed in 
moist blotting-paper, and had been exposed to a tem- 
perature under the freezing-point, and in old snow 
which had several times been alternately exposed to 
mild weather and to a low temperature. The finest 
crystals of this kind were, however, found during our 
journey over the inland ice of North East Land. They 
form here a separate stratum, of which the passage 

Q 2 
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from the loose snow to the firm ice is composed, and 
are often of a singularly regular formation, especially on 
the walls of the cavities of which this stratum is full. 
The crystals are commonly bounded by a terminal plane 
forming the base, and a six-sided prism. The base is 
smooth and glazed, the prism surfaces are streaked. The 
angles are seldom truncated by pyramidal, surfaces^ 
which commonly occur only at one end of the crystaL 
Ice accordingly is believed to crystallise hemimor- 
jjhously, a circumstance which is of importance, because 
all substances which crystallise hemimorphonsly are 
commonly also pyro-electrical, that is, become polar- 
electrical during warming or cooling. This pyro-elec- 
tricity of ice is probably the reason why the ice-needles 
in the air are often parallel, which again is a condition 
of a portion of the beautiful phenomena of refraction 
and reflection now under discussion. 

" 2. In the Rhombohedral System — ^The ice which is 
deposited on the inner side of window-panes, and on me- 
tallic objects, stones, &c., which stand out in moist air, 
does not crystallise in six-sided plates, but in right-angled 
parallclopipeds, probably belonging to the rhombohedral 
system. I have not found any truncated angles on such 
crystals, and therefore I have not succeeded in deter- 
mining the constants of the axes. We may, however, 
conclude from analogy with other substances which 
crystallise both in the hexagonal and rhombohedral 
systems, that here also the faces of the fundamental 
prisms have an inclination to each other of about 120^ 
The crystalline needles, of which the snowflakes are 
composed, belong probably most frequently to this, and 
not to the hexagonal system. 
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" The third day after our departure from Verlegen 
Hook I supposed that we must be near the shore at 
Shoal Point, and when we rested at noon I ordered two 
of the Lapps to go forward, without loads, a little 
farther, in order to see whether we were so close to 
land that driftwood could be obtained for cooking our 
dinner. They returned very soon, one with the report 
that he had seen land quite near, the other with a piece 
of wood from the strand itself. They were now ordered, 
together with the Quane Christian, to go to land for 
wood with one of the sledges. Two of the seamen 
besides, from mistaken zeal, without any order from mc, 
took upon themselves to leave the encampment with the 
other sledge for the purpose of fetching wood, but with- 
out following the party sent by me, or asking a single 
question about the direction. One of them, however, 
soon observed that they were going the wrong road, and 
returned, after having in vain urged his companion, the 
boatman Snabb, to do the same. Snabb, a serviceable 
but stubborn man, given to religious scruples, however 
held on the way he had begun to take, and never 
returned. The same afternoon, along with one of the 
Lapps, I attempted to follow the traces left by Snabb 
and the sledge he drew, but all marks in the snow were 
again filled up, so that all trace was lost, and the drifting 
snow did not admit of any proper search without traces. 
Equally fruitless attempts for his recovery were made in 
the course of the following days, attempts that were 
rendered unusually difficult by the drifting snow 
that prevailed at the time, and the state of our eyes, 
which were suffering from an exceedingly severe attack. 
The Lapp John, for instance, was so blind that ho 
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required to be led, and many others of us were in nearly 
as bad a condition. 

"This accident prevented us from going farther, so 
that unfortunately I was obliged to relinquish my inten- 
tion of forming a dep6t farther up opposite the Seven 
Islands ; for it was not possible to leave this quarter 
till we had done what we could for the recovery of 
Snabb, and while there remained a possibility of his 
return. Before this the time was already arrived when, 
according to the agreement we had made, men should be 
sent to meet Palander at Verlegen Hook. 

" On the 2nd May six men were sent thither over the 
ice. I remained with three at Shoal Point, where at 
the appointed time, the 5th May, Palander made his 
appearance with the sledges, the equipment of the main 
party, &c. As the greater part of the men walked along 
the border of the ice, Palander was enabled to make use 
of an opening in the ice-field which the high winds 
had made a few days before for the transport of the 
boats and provisions, and thereby succeeded in avoiding 
the rough ice which detained my party so long. In this 
way he had been able to pass the mouth of Hinloopen 
Strait in eighteen hours. With Palander were the men I 
had sent to meet him. On the other hand, von Krusenst- 
jema had been obliged in the beginning to give up his in- 
tention of accompanying the expedition, and in this way 
a considerable diminution was caused in the number of 
the days for which the main party could carry provisions 
with it after leaving the Seven Islands. 

" The sledge party was now composed as follows : — 

" 1. The main party, consisting of Palander, myself, 
and nine men* We carried with us a boat, a tent, the 
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necessary equipment of clothes, sleeping-bags, fowling- 
pieces, instruments, medicine, cooking apparatus, tallow 
for fuel, and finally, provisions for fifty days. The 
equipment was loaded on two sledges, which now, after 
the alterations Palander had caused to be made, vic- 
toriously withstood the severe trials to which, during 
the remaining part of the journey, they were exposed. 

2. A party of six men, who were to accompany us 
only to the Seven Islands, to assist the main party during 
its journey thither, and bring on provisions to a dep6t 
we intended to make there. 

" Our normal manner of life and marching order during 
the sledge journey was the following : Two hours before 
the start the cook (occupying a not very agreeable post, 
which went in turn round the men so that each held it 
but for a day at a time) was wakened to get cojffee ready. 
The fuel employed was driftwood, when it could be had, 
otherwise tallow, and, as in the latter case, the cooking 
required for the sake of economy to be carried on for the 
most part within the tent, it was thereby speedily 
filled with abundance of sooty smoke, which gave the 
skins of the inhabitants a uniform black colour difficult 
to get rid of, and not unlike that of the tribes inhabiting 
the burning deserts of Africa. When cojffee was ready 
the cook loudly called our attention to the fact, and im- 
mediately afterwards dealt out the beverage in equal 
portions in large tins which served at the same time for 
cofiee-cups and soup-basins. Wljen the cofiee-pot came 
off there was next set on the fire a pan containing half a 
pound of pemmican for every man. In the morning a 
quarter of a pound of bread and one-fifth of a pound of 
butter were also dealt out to each of them. When the 
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naeal was finished we started. After five hours' marcli, 
with intervals of fifteen minutes' rest every hour and a 
half, we rested at noon for an hour, when a quarter of a 
pound of bread, a piece of pork, and a cubic inch of 
brandy were dealt out to each person. We then pro- 
ceeded on our journey for five hours, when the tent was 
pitched for the night. In the evening one cubic inch 
of brandy, a quarter of a pound of brea,d, and half a 
pound of pemmican were again dealt out to each man. 
This was made into a strong and highly relished soup, 
which would certainly, if it could have been partaken of 
twice a week during winter along with suitable vegetables, 
have protected every one who took part in the expedition 
from scurvy. After coffee (or tea) our india-rubber 
m attresses were inflated and spread out, we all crept into 
our sleeping bags, a grey felt covering was spread over 
us, and in a few moments we were fast asleep. No 
night-watch was kept, although we daily fell in with 
bears during our journey along the north coast of 
North East Land. They never troubled us at night 

" On the morning of the 6th of May we started from 
Shoal Point, and, favoured by a good wind which per- 
mitted us to use sails on our sledges, we reached the 
southern point of Low Island, thirteen miles from our 
starting-point. Next day there was a great fall of snow, 
the wind at the same time increasing in violence, which 
after a few hours' advance compelled us to stop and seek 
protection in our tent Both the following days the 
wind and driving snow with a cold of -19°'5 C. con- 
tinued, so that we were obliged to lie unemployed in 
our tent, where our stay became very unpleasant, partly 
on account of the snow-dust, which the wind forced in 
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through the thin cotton-duck and the seams, partly on 
account of the abundant fall of snow which took place 
within the tent when the blast shook loose the hoar- 
frost which duriDg the severe cold was continuously 
deposited on the inner side of the tent, packed full as 
it was of human beings. We were therefore very glad 
when, on the 1 0th of May, with splendid weather, and a 
temperature of - 1 7°'5C., we could again start and resume 
our journey. We went past Cape Hansteen, over Brandy- 
wine Bay and the low point, now nearly free of snow in 
consequence of storm and wind, which divides this fjord 
from the bay at Extreme Hook. On the 12th of May 
we reached Gastrin's Island. 

" The ice in Brandywine Bay was even and smooth, 
and there were no very large blocks of drift-ice along 
the shore,, a proof that this bay was covered with ice 
before the severe winter storms began. But from the 
rocky heights at Cape Hansteen we could see that 
the ice farther out was exceedingly uneven. This was 
caused there probably by masses of drift-ice which 
had been piled up during the course of the winter against 
the west coast of North East Land by the severe storms 
then prevailing, and been afterwards frozen together. 
The point over which we advanced was nearly free of 
snow and without vegetation. It was formed of low 
granite rocks, strewn with numberless loose blocks, of 
precisely the same kind as the underlying granite, which 
has a strong inclination here to disintegrate under the 
action of frost. They clearly lay in sitUy notwithstand- 
ing their resemblance to rullstenar (rolled stones), and 
had been formed by the splitting-up of the surface of the 
rock to a certain depth by the action of the frost after 
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the glacier had receded. Here also, as is the case with 
the sandstone stratum between the South Harbour and 
the Engb'sh river on Bear Island, the rock which was 
split up into large blocks has been afterwards dis- 
placed to a considerable extent by the frost and further 
disintegrated, being thus changed in part to rullsten-like 
blocks rounded but rough on the surface, and in part to 
a coarse angular granite gravel. In consequence of this 
no sign of striae could be anywhere observed on the 
rocks, which were exposed at innumerable places. 
These facts are of the greatest interest in a geological 
point of view, because similar pseudo-ruUsten formations, 
as Igelstrom and Gumaelius have shown, often occur in 
Sweden. The height of the promontory above the sea, 
at the place where we passed it, was, according to mea- 
surement with the aneroid, thirty-four metres. 

" One of the Lapps had become completely snow-blind, 
so that it was necessary to leave him and one of the 
tents on Gastrin's Island. In the hope of reaching Parry 
Island in a single day we also left behind us at the 
same place the greater part of the equipment of the 
returning party, the provisions required for the return, 
&c. During the rest-day that was occupied with these 
arrangements two Lapps were sent out to hunt for rein- 
deer. They returned without having seen any reins, but 
reported quantities of their traces and dung. Besides, 
they informed us that right opposite the inner part of 
Gastrin's Island another considerable island was to be 
found. On further inquiry, however, it was believed that 
the island spoken of by the Lapps was formed of the rocky 
masses whose north point is designated North Gape on 
the map, and that Beverly Bay is not a bay but a sound. 
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If this be so, however, a bridge of ice must have covered 
this sound when in 1861 I made angle measurements 
from the top of the neighbouring Grytberg. 

"Eariy on the 14th of May we continued our course 
towards Pany Island, the south point of which is only 
eleven miles distant from our resting-place on Castren's 
Island. But the sea lying between was now covered 
not with level ice, but with hummocks so close to one 
another that, although we put forth our utmost elBTorts, 
we required nearly three days to accomplish that incon- 
siderable advance. 

"On the 16th at noon we reached Parry Island, on 
whose shores the ice was again quite level and smooth. 
We had now one of the few fine days wc had to record 
during the whole of our sledge journey. The driftwood, 
80 important for comfort in the tent, was found on the 
shore in abundance ; and an occasion for its use, specially 
welcome for the sake of variety, was afforded by a rein 
that w^as seen when we landed at the place appointed 
for laying down the dep6t on the south-eastern side of 
the island. It was immediately hunted and killed. 
Numerous traces and remains showed that even these 
islands lying in the neighbourhood of 81** are inhabited 
in great numbers by very large animals, which, if the 
facility of procuring the necessaries of life were the only 
condition of their choice of habitat, ought to betake 
themselves to far more southerly regions. Numerous 
footprints of bears, often following the traces of the 
reins for long distances, showed that a dangerous enemy 
to the reindeer lives in its neighbourhood. The prin- 
cipal food of the bear, during that part of the winter 
when he does not hybemate, consists however of seals. 



236 NORDENSKIOLD'S ARCTIC VOYAGES. [chap. 

perhaps also in case of necessity of mosses and lichens, 
as we may conclude from the fact that the number of 
seal-holes that we discovered in the course of our 
journey was much smaller than the number of bears we 
fell in with in the same time. In the stomach of a bear 
shot in Stor Fjord during the expedition of 1864 there 
was found nothing but earth mixed with remains of plants. 

" After a small dep6t had been formed here, and, to 
protect it from bears, covered with large stones, the mate 
Christenson and the men hired at Tromsoe were sent back. 
We started on the 1 7th of May, going along the sound 
lying between Phipps' and Marten's Islands, which at 
the time was covered with level and good ice, so that in 
a few hours we reached the south-eastern point of the 
former island. Here we stopped in order to take a view 
of the state of the ice from a rocky height, and perhaps 
discover some level ice-field between the masses of hum- 
mocks that now from the foot of the mountain appeared 
to bar our way northwards. 

" When we reached the top we had an extensive view, 
which showed that the sea north of the Seven Islands 
was covered with confused masses of ice, piled up close 
to each other, interrupted neither by open water nor 
level ice-fields, so that there was no possibility of push- 
ing forwards with our heavily-loaded sledges. This was 
the more surprising to me, as on two former occasions I 
had an opportunity of viewing just the same part of the 
polar basin and then found an unbroken level sheet of 
ice which did not appear to offer any serious obstacles 
to a long sledge journey, although it would have been 
necessary to be prepared to meet here and there with 
places that were difficult to pass. This belief is also 
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thought to be streDgthened by Parry's and Scoresby's 
experience as well as our own, in 81"* 42' north latitude. 
In the existing state of the Polar ice north of Spitzhergen^ 
it waSy on the contrary ^ clearly impossible to advance 
over it a single degree^ and a continuation of our sledge 
iourn£y northwards was thus altogether objectless. 

" If we had succeeded in erecting our winter house on 
Parry Island instead of on the shore of Mussel Bay, we 
might, even in present circumstances, have been able, by 
means of previous reconnoissances in various -directions, 
to find out a more favourable field for our journey 
towards the north without the necessity of diminishing 
the stock of provisions set apart for the sledge journey 
proper. Now, however, it was impossible, because 
a continued stay at Seven Islands for this purpose would 
have caused so great a diminution in the stock of pro- 
visions with which our sledges were yet loaded, that 
what remained would not have been suflScient to en- 
able us, even under the most favourable circumstances, 
to make any very considerable . advance northwards. 
Besides, taking into consideration the state of the 
ice during the winter, and the open water which was 
already visible east oflf Shoal Point, I hoped, with the 
steamer Polhem, to be able, somewhat later in the 
summer, to discover another starting-point early enough 
and situated far enough to the north to enable us^ 
with fully-loaded sledges, to begin our journey at least a 
degree of latitude to the north of the Seven Islands. 
^ These circumstances induced me to refrain from con- 
tinuing a journey northwards the result of which, in 
any case, was certain beforehand. 

" In order, however, that the labour we had expended 
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on our sledge journey might not be altogether lost, I 
chose for our return not the direct way we had come, 
but the way round North East Land, with a view to 
settle its disputed eastern boundary and to clear up its 
geology, the nature of its inland ice, the extent of the 
groups of islands lying to the north-east of North East 
Land, &c. Even with this very considerable circuit we 
hoped to be again at our winter quarters in twenty or 
thirty days, and so in time enough for making pre- 
parations .for the second attempt to force a passage 
northwards. However, although the original plan of our 
journey was not carried out in its entirety, the return 
took up more than forty days, and was attended by 
much greater obstacles, diflficulties, and dangers than 
we had anticipated ; but the scientific results were also 
greater than we had expected, especially in respect of 
the knowledge we obtained of the nature of the in- 
land ice of Spitzbergen, which differs in more than one 
particular from the inland ice in the regions of Western 
Greenland visited by me, situated 10° farther south. 

" Leaving behind us the boat and various other eflfects 
that were not now absolutely necessary at our resting- 
place on Phipps' Island, in order to lighten our sledges, 
we started on the 18 th May, going south of Marten's 
Island, towards Cape Platen. At first we had good ice, 
so that we went quickly forward, but as we neared the 
longitude of the south-eastern point of Marten's Island 
we met with exceedingly diflScult hummocky ice, over 
which we could only advance very slowly. This un-* 
favourable state of things, with a piece of level ice here 
and there, continued as far as Cape Platen, which, in 
consequence we did not reach till the 23rd of May. 
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The distance we had come from our starting-point was, 
however, only twenty-three miles. 

" The ice we thus passed is formed not of colossal 
blocks or icebergs, but of angular blocks of ice, not 
waterworUy piled loosely over each other, so as to form 
pyramids, or walls of ice, up to thirty feet high, which 
were so close to each other that the space between 
them was frequently not large enough for our tent. 

" The cause of the formation of these ice-walls, which 
were also observed by Wrangel on the north coast of 
Siberia, is probably to be sought for in the changes 
of volume which ice undergoes when its temperature 
is changed. According to PlUcker and Geissler the linear 
expansion-coefficient of ice is = 0*0000528. K, therefore, 
ice of 0° C. be cooled to - 15° C, cracks must arise which, 
for 1,000 metres, have a breadth of thirty -two inches. 
The cracks naturally freeze together immediately after- 
wards, and when the ice is again warmed, for instance to 
— 5*" C, apiling-up must take place of twenty-one inches 
per kilometre. During the course of the winter this pheno- 
menon is repeated innumerable times, one layer of ice 
being piled upon another, till the whole ice-field forms a 
confused mass of blocks of ice heaped up against each 
other. Similar forces are also in operation in the crust 
of the earth, with less intensity, indeed, in consequence 
of the smaller expansion-coefficient of the rocks which 
compose it, and the inconsiderableness of the changes of 
temperature which occur in them, and the cracks thus 
formed may here come together again, provided no 
chemical or mechanical sediment has been deposited in 
them, as is, perhaps, often the case. On the other hand, 
the forces operate in the earth's crust during millions of 
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years, and I doubt not that in the circumstances here 
noticed the cause of the strata being contorted, dislocated 
and thrown over each otheVy is to be sought for. This 
last, perhaps, to judge by the observations I had the oppor- 
tunity of making on the polar ice, happens far oftener 
than we commonly suppose, and when it takes place 
there often occurs no considerable disturbance in the 
original horizontal position of the stratum. Certainly 
in most cases the veins filled with foreign minerals, 
by which the upper strata of the earth in particular 
are intersected in all directions, derive their origin 
from similar causes ; that is to say, from cracks which 
have, in consequence of changes of temperature, many 
times over opened and come together again, provided 
tliey were not prevented by the falling in of dehins. 
This has, however, often taken place, considerable 
masses of sediments, formed chemically or mechanically, 
liavo frequently collected in the cracks, and during the 
immense duration of geological ages they have hardened 
and been metamorphosed to solid crystalline rocks — ^lime- 
stone, quartz, felsite, pegmatite, &c. 

" The sides of the ice-blocks themselves were covered 
with beautiful crystals of ice, falling down at the slightest 
touch, loosely connected like the crystals which form 
hoar-frost, but here in the home land of the ice often above 
an inch in diameter. Between the blocks of ice lay larger 
or smaller quantities of snow, which was of little depth 
and exceedingly loose at the places where the rough ice 
had been formed during the present winter; in other places 
again, where the rough ice had been farmed the preceding 
year, it was deep and pretty well packed, but not hard 
enough to carry a person on foot ; and in consequence 
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exceedingly difficult and tiresome to walk over. In 
order to prepare a way for the sledges, axe and spade bad to 
be constantly used, and even with the greatest exertions 
it was impossible on many days to advance the length of 
a single geographical mile. During, nearly the whole 
of the time that we wandered over this ice-field, and 
during the greater part of our sledge journey, so thick an 
ice-fog prevailed, at least close to the horizon, that we 
generally had to advance at random without choosing 
our way. It happened several times, for instance, that 
we went forward hour by hour over exceedingly diffi- 
cult ground, although, when the air happened to clear, 
we discovered that we had an even ice-field in our 
immediate neighbourhood. 

"A number of bears were seen during our journey 
over the ice and nearly everywhere it was crossed by 
their traces. Even this desolate region thus forms a 
haunt for vertebrate land animals, and it is difficult to 
understand the reason why the bear prefers to live here 
where neither seals nor other living animals which could 
form the object of his pursuit are to be seen. It was 
singular to observe the care with wliich the bear chooses 
the fittest and least troublesome way, avoiding large hum- 
mocks and deep snow-drifts, provided they are not suffi- 
ciently packed to carry his body, which is heavy but 
supported on broad paws. AVhen, as was often the case, 
the ice mist prevented us from ourselves choosing the most 
advantageous way and bear tracks were found in the 
direction of our journey, we frequently followed them for 
long stretches and found it for our advantage to do so. 

" East of Cape Platen the ice was good, at least in the 
neighbourhood of the coast, so that we could go on very 
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fast, though our journey was delayed by the necessity of 
going out of our way for the purpose of mapping the 
country and of stopping at various places to take astro* 
nomical observations. The weather too was generally 
pretty good, some days in the end of the month were 
even warm, so that the snow melted and small collections 
of fresh water could be found in holes and hollows alons 
the sides of the hills. On 29th May we thus obtained 
for the first time duriug the year natural drinking 
water. We were now set free from the time-and- fuel- 
wasting ice melting ; only for a couple of days however, 
for we soon after went forward over the inland ice- 
field where during the first half of the month of June 
all was yet frozen and the snow quite dry. On the other 
hand evaporation of snow takes place during the whole 
winter, and that on so extensive a scale that a covering 
of snow so closely packed that it cannot blow away 
speedily disappears by evaporation under violent and 
dry winds even at a temperature considerably under the 
freezing-point. 

" At many places the fjords were surrounded by beau- 
tiful mountains whose precipitous slopes now already, not- 
withstanding open water was not to be found in their 
near neighbourhood, formed the haunt of millions of sea- 
fowl breeding in these fells, while the fell foot was formed 
of immense quantities of debris, richly clothed with black 
lichens. Sometimes there also appeared grass, or, more 
correctly, moss patches of a lively green derived from the 
previous year, particularly at the foot of the fowl-fells. 
These tracts lying so far to the north, in which probably 
no sportsman ever before disturbed the peace, offered 
very excellent and secure pasturage to a number of 
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reindeer. Veritable footprints of reindeer and bears were 
also visible at innumerable places above all along the 
shore and off the promontories. Naturally several reins 
were also shot, and these were, remarkably enough, fatter 
than those formerly shot by us in spring in the parts of 
Spitzbergen lying more to the south. 

" The journey along the north coast of North East 
Land took up the whole of the remaining part of the 
month of May, a considerably longer time than we ex- 
pected. The reason of this was that North East Land, 
as the accompanying map shows, extends considerably 
farther towards the east than the distance given in most 
of the sea charts, a circumstance which was first pointed 
out by Mr. Leigh Smith, who, as is well known, has 
visited Spitzbergen in summer, partly for sport, partly 
to cany on researches in geography and natural history. 
We had now an opportunity of confirming his observa- 
tions in the main points by means of astronomical obser- 
vations accurately made with an artificial horizon, and of 
making a complete map of the north coast of North East 
Land lying east of the turning-point of the expedition 
of 1861. 

" For some days a dark sky had showed itself in the 
cast and north-east, which was thought to be a sign that 
there was already open water on the east side of Spitz- 
bergen. In order to make certain of this and to get a 
view of the state of the ice both on the sea and the in- 
land ice, Palander and I ascended the highest summit 
of von Otter's Island on the Slst of Mav, the most 
easterly on the north coast of North East Land, with 
the exception of some small islands. According to 
aneroid observations, the height was 105 metres. 

E 2 
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" We had an extensive view from this point, which 
showed that a considerable stretch of open water stir- 
rounded on all sides hy ice was to be found along the east 
coast of North East Land as far as Brock's and Foyen's 
Islands. On the other hand no land was seen in the 
north-east, so that it is to be supposed that the land 
again placed in these regions in the more recent maps 
will meet the same fate as King Carl Wilhelm's Land. 

V " For several years back the question of a land east of 
Spitzbergen has been the subject of various discussions 
in which German, English, and Scandinavian geographers 
have taken part, and as several erroneous statements on 
this point have crept in and almost obtained a foothold in 
the literature of geography I may be permitted to dwell 
a little longer on the subject. 

*' A land east of Spitzbergen is given in the old Dutch 
charts, for instance in that published in Holland by van 
Keulen founded on Giles' and Utger Reps' observations. 
In this chart the land in question is delineated imme- 
diately north of 80'' N.L., and about 50' east of the east 
coast of North East Land, which, however, is placed 
too far west. The land is marked ' Commandeur Giles 
Land entdekt 1707, is hoogLand.' Aftei-Awards this land 
was left out of the recent maps of these regions, until 
Norwegian walrus-hunters again asserted the existence of 
land east of Spitzbergen, the position of which, however, 
was more southerly than that given in the Dutch chart. 
At all events, the Norwegians called the land Giles' Land. 
In 1864 the Englishmen Birkbeck and Newtwi came in 
sight of the Norwegians' Giles' Land, and in the same 
year the same land was seen and sketched by Dun^r 
and myself from the top of White Mount, immediately 
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north of Helis Sound. The land is named Giles' Land 
in the map published by us. When Count Zeil and 
Baron von Heuglin some years afterwards visited Stor 
Fjord they sighted the same land from some high hills on 
the north-eastern side of Edges' Land, but they believed 
that they ought to give the land a very great extension 
towards the south. The land was treated as if new and 
obtained the name * Konig Carl Wilhelm's Land.' At 
first the observation by Dundr and me was neglected 
entirely. Afterwards it was declared that the land seen 
by both of us was only a plateau-shaped island or a fore- 
land, * Schwedisches Forland,' which lay in the front of the 
newly discovered land, a statement, the incorrectness of 
which is shown both by the sketch of the land seen from 
the top of White Mount, published in the account of the 
expedition of 1864, and by the description given in 
that account. 

'*To avoid loading the map unnecessarily with new 
names, we had continued to mark the land with the 
name Giles' Land, and, on the ground of our measure- 
ments made from the White Mount under favourable 
circumstances, we had called in question the extension of 
the land so far south as von Heuglin supposed. We were 
violently attacked on the subject by Petermann, who ex- 
pressly declared that our remarks originated in envy and 
other discreditable motives. The great extension which 
von Heuglin gave the land to the south led the English 
also to wish to identify it with that marked Wiche's 
Land in Purchases map to the east of Spitzbergen and to 
claim it accordingly as an English discovery. This claim, 
however, was also resisted in the most positive manner 
by Petermann. Finally the question of the extent of 



246 NORDENSKIOLD'S ARCTIC VOYAGES. [chap- 

the new or old land was completely settled in 1872, 
when three Norwegian whalers, Altman, Johnsen, 
and Nilsen sailed round it and determined its extent. 
The observations of the Norwegians were arranged by 
Professor Mohn of Christiania, who, to put an end to the 
dispute about the name, proposed at the same time to call 
the land after the King of Sweden, King Carl's Zand, a 
settlement of the name question against which people 
in Sweden, at least, can have no remark to make. In 
various maps published during the last few years Peter- 
mann has marked with the name Giles' Land, a land far 
to the north-east of the north-eastern point of North 
East Land, situated as far to the north of van Keulen's 
Giles' Land as King Carl's Land is situated to the south 
of it. It is reserved for futurity to show whether this 
land does in fact exist. From the top of von Otter's 
island, as I have already stated, no land could be ob- 
served in the direction given by Petermann. 

" The geology of the region east of Cape Platen is 
exceedingly monotonous. The rock consists everywhere 
of a mica-schist mostly stratified horizontally, here and 
there gneissoid, resting on greyish white granite, in out- 
ward appearance strongly resembling Stockholm granite, 
but wanting orthite. Strata of a granite of similar na- 
ture, alternate with the schists, which though in the main 
horizontally stratified are both much folded. Nearly 
everywhere the underlying rock and the low islands 
lying off the coast consist of granite and the hills of 
mica-schist. Well-marked striae are seldom met with 
here ; they have been destroyed by the action of the 
atmosphere and of lichens wherever the receding glacier 
has left an exposed stone surface not covered by 
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water or clay. But innumerable other signs show that 
the inland ice of North East Land in former days 
extended many miles farther north, and that it is the 
denuding action of the ice that has determined the pre- 
sent distribution of the land. 

" The power of resistance of the mica-schist has in this 
case been clearly much less than that of the hard granite, 
and the existing rock surface on the low promontories 
and islands therefore consists of the stratum of contact 
between the two rocks. Here, for long stretches, we may 
walk forward over horizontal granite rocks, into which, 
to judge by the surface, angular pieces of gneiss are as it 
were kneaded. A geologist of von Buch's school would 
here doubtless believe that he saw an immense eruptive 
mass of granite, everywhere interspersed with fragments 
of gneiss mechanically transported. On a closer examina- 
tion, however, it is found that there is no true inclusion 
of gneiss in granite l)ut that the whole effect depends 
on the denudation having stopped just at the boundary 
between the two rocks, in which however all the bends of 
the waved strata have not been followed, the consequence 
of which is that a fold of the gneiss descending here and 
there into the granite has been left behind. It therefore 
appears, judging from the surface, as if the whole rock 
consisted of granite interspersed to a great extent with 
angular blocks of gneiss. That the granite and the gneiss 
stand to each other in the same relation as the layers of 
sand and clay in the later rocks I consider a settled 
truth. 

" That in Sweden, too, inclusions of gneiss in granite 
have a similar origin, I consider highly probable, though 
many cases occur (for example, the inclusion of gneiss 
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and magnetite blocks in pegmatite) where this explana- 
tion is not admissible. 

" Before • we discovered, from the summit of von 
Otter's Island, the open water channel mentioned above 
I was very doubtful which way should be chosen for our 
further advance, whether upon the sea ice along the east 
coast of North E^ist Land, in which case there would bo 
a possibility of accurately determining the extent of the 
inland ice in that direction, — and this, if repeated 
after several decades of years, w^ould be of great im- 
portance for establishing the rate at which the ice 
advances or recedes, — or over the inland ice itself towards 
Cape Mohn or Cape Torell, which offered abundant 
'opportunities for observations of a formation which is 
exceedingly interesting in a geological point of view. 
But the open water which we saw from the summit, no 
longer left any choice open to us in this respect. If, 
as was to be supposed, some considerable opening or 
water channel extended from the open w\ater to the pre- 
cipitous impassable border of the glacier, it would form an 
insurmountable obstacle to our advance in case the way 
along the east coast was taken, as we had left the boat 
provided for the sledge journey behind at the Seven 
Islands. Seen from a distance, on the other hand, the in- 
land ice of North East Land was level and free from clefts. 

" North East Land forms the most northerly of the 
four large islands, into which Spitzbergen is divided. 
Its extent from north to south is seventy-five and from 
east to w^est about ninety-two geographical miles. The 
whole interior is occupied by an ice-sheet 2,000 to 3,000 
feet thick, to w^hich the fall of snow (and rain) during 
summer and winter brings new material, and which 
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accordingly would be unceasingly increased, if the mass of 
ice did not, as is the case with all glaciers, flow out into 
the sea slowly, but without intermission. The principal 
direction of the ice-stream in North East Land is towards 
the east, and the whole of the east coast is therefore 
occupied by a single precipitous ice-wall, insurmountable 
from the sea, which, being nowhere interrupted by rocky 
heights or tongues of land, forms the broadest glacier or 
skridjokel known to man. It is, for instance, consider- 
ably broader than the Humboldt glacier in Greenland 
described in such lively colours by Kane. Northwards, 
however, the ice-sheet of North East Land terminates 
with an even and gentle slope, which sometimes reaches 
the sea, but generally leaves a small stretch of ice-free land 
along the coast. On this side there is no obstacle to an 
advance into the interior, at least from precipitous slopes. 

" After a halt of twenty-four hours at our last resting- 
place on the north coast, for the purpose of taking ob- 
servations and for short excursions in various directions 
we stai-ted again on the 1st of June. We now went no 
longer east but southwards to a point where the ice-field 
was believed to terminate towards the sea with a slope 
sufficiently gentle for the up-transport of our sledges. 
This went on more speedily and with less difficulty than 
we expected, but we had scarcely advanced a few hun- 
dred yards before our journey was interrupted for a little 
by a hazardous adventure, which showed us that we had 
now entered a field full of dangers, certainly not unex- 
pected, but much more serious than we had supposed. 

'• Like the glaciers of Switzerland, of Greenland 
and of Scandinavia, the glaciers of Spitzbergen are 
interrupted by clefts or fissures which often extend 
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perpendicularly through the whole mass of ice several 
thousand feet tliick. The occurrence of these fissures 
stands in close connection to the motion of the glacier, 
and there is therefore a smaller number to be met with 
where the glacier is spread over an extensive level field 
without interruption from rocky heights. Accordingly we 
had reason to suppose that clefts or fissures would not in 
any specially great number intersect the way we had 
chosen, and I hoped besides that all the crevasses would 
have been filled with snow during the snow-storms of 
winter. This supposition was so far correct, inasmuch 
as fissures do not here occur in such numbers or of such 
size as in that part of the inland ice of Greenland which 
I examined along with Dr. Bcrggren in 1870 — but deep, 
almost bottomless openings do nevertheless occur in 
numbers suflBciently large to swallow up us and our 
sledges. They were the more dangerous as they were for 
the most part concealed by a fragile vault of snow, so 
that even when we stood on the edge of the cleft, it was 
only by boring with an ironshod stick, very often first by 
ourselves falling in, that we could assure ourselves of 
neighbourhood, direction, and extent. 

** Already before we had got up our sledges a hundred 
feet or so we met with a wide but not particularly deep 
crevasse, open in many places, that is to say, not covered 
with snow, which, however, was easily passed upon a 
snow bridge, formed during some snow-storm, sufficiently 
strong to carry us and our sledges, but as it was impos- 
sible to distinguish any more crevasses with the eye, I 
supposed that the North East Land inland ice which, 
as I have mentioned, is quite level in the direction in 
which we were going, would be continuous and safe, at 
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least till we reached the other side. But scarcely had 
we advanced two thousand feet farther before one of our 
men disappeared, at a place where the ice was quite 
level, and so instantaneously that he could not give even 
a cry for help. When we, affrighted, looked into the 
hole made where he disappeared, we found him hanging 
on the drag-line, to which he was fastened with reindeer 
harness, over a deep abyss, previously completely con- 
cealed by a thin snow vault. A few moments afterwards 
he was hoisted up again unhurt and not terrified, but 
somewhat surprised at his adventure, as he had had no 
warning of the existence of such pitfalls. If his arms 
had slipped out of the rein-harness, which consisted of a 
single belt, suspended from the shoulders, he would 
have been lost. 

" For safety's sake the drag-harness was now altered so 
that no slipping out of it need be feared — in a case like 
that which had just happened a man would hang se- 
curely in it ; and the foremost man was provided with a 
boat-hook with which to examine suspected places as 
far as was possible. During the remaining portion of 
our journey innumerable crevasses were passed, the 
greater number of which were first discovered by the 
snow- vault giving way under our feet, or by some of us 
falling in with the foot or half the body. Commonly, 
however, we succeeded in time in getting the other foot 
on a more secure foothold, or in catching hold with the 
hands of a sledge or some of our comrades' lines, and 
so were kept from falling down altogether. This, too, 
happened often ; yet, thanks to the strength of our 
drag-lines, without occasioning any further mischance, 
I cannot sufficiently praise the intrepidity which our 
sailors showed, or the cheerful and mirthful spirit in 
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which they took these adventures, new to them, and 
foreign to their profession. 

" During the first day of our wandering on the inland 
ice-field the air was pretty clear, so that we had a good 
view, which showed that the streak of open water east 
and north-east of us had increased in size. The inland 
ice extended to the south and west without interruption 
by any ridges of hills, or so-called glacier islands, raising 
itself evenly and imperceptibly to a plain, the farther 
side of which we could not see, lying 2,000 to 3,000 
feet above the sea, along whose level surface every puff 
of wind drove along a stream of fine snow-dust, which, 
from the ease with which it penetrated everywhere, was 
as troublesome to us as is the fine sand of the desert to 
the travellers in Sahara. By means of this fine snow- 
dust steadily driven forward by the wind, the upper 
part of the glacier, which did not consist of ice, as in 
Greenland, but of hard packed blinding white snow, 
was glazed and polished so that we might have thought 
ourselves to be advancing over an unsurpassably fault- 
less and spotless floor of wliite marble, or perhaps rather 
over a w^hite velvet carpet. At the resting-places there 
was nearly always dug a deep hole in the surface of 
the glacier for the use of the cook, whereby I had an 
opportunity of closely examining the way in which the 
glacier is formed of snow. 

" The snow, at a depth of four to six feet, passes into 
ice, being changed first to a stratum of ice-crystals, 
partly large and beautiful to the eye of the crystallo- 
grapher, then to a crystalline mass of ice, and finally to 
a hard homogeneous glacier ice, in which, however, there 
could still be observed numerous cavities filled with air, 
compressed by the pressure of the overlying ice. When 
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the ice-wall becomes, on the melting of the ice, too weak 
for the pressure of the inclosed air these holes break up 
with a peculiar crackling sound which in summer is 
continually to be heard from the pieces of glacier ice 
floating about in the fjords. 

" With the exception of the first day there prevailed 
during the whole of our wanderings over the inland 
ice-field (1st to 15th June) either a snow-storm, which 
in case the wind was high and contrary, hindered our 
advance and compelled us to pass several days in com- 
plete inactivity, closely packed in a thin tent of cotton 
duck, or. so thick an ice-mist that we could only see a 
few yards before us. As the ice, with the exception of 
the fissures before mentioned, which in all cases were 
covered with snow, was at first completely level, this mist 
did not particularly hinder our journey, the direction of 
which was determined by the compass. When the ice 
farther forwards began, however, to be intersected by broad 
canals (which ought not to be confounded with the fissures 
previously mentioned), which were too broad and deep at 
most of the places, and bounded by walls too steep to bo 
passable with sledges, this ice -fog became exceedingly 
troublesome. It was not only a hindrance to us to have 
to choose the ground least interrupted by canals^ but it 
was a special disadvantage that it was impossible to dis- 
tinguish by the eye whether we had before us a deep 
impassable channel or only a depression a couple of feet 
deep. It was therefore necessary at suspected places to 
lower a man for the purpose of finding out the depth. 
Often he had to be hoisted up again without having reached 
the bottom, but it happened sometimes that the bottom 
was reached at a depth of some few feet, often enough 
after we, on account of that inconsiderable depressioa 
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had made a circuit of several hours, which we found 
out too late to have been altogether unnecessary. 
Another time it happened that we were so deceived by an 
ivory gull, which had alighted in our neighbourhood, 
and in the mist resembled an immense Polar bear, as to 
make the common preparation for a bear-hunt, by order- 
ing all the men to the tent or behind the sledges, so that 
the bear might not be frightened beforehand and so 
escape us. 

" The table below exhibits a comparison between the 
temperature on the inland ice-field and at the sea-shore, 
and shows that there was a not inconsiderable difference 

9 

between them. 

Comparative Table qf Observations of TemperattJi/re on the Inland 

Ice a/nd at Mussel Bay, 





Alean Tempera- 
ture at 
Mussel Bay. 


Approximate 
Mean Temp, on 
the Inland Ice. 


Height^ above the Sea, 


June 1 . . 


+ o-7rc. 


-3-2 


— 98 metres. 


O 


+ 1-26 


-2-3 


98 , 




„ 3 . . 


+ 1-68 


-4-4 


98 , 




„ 4 . . 


+ 1-90 


-5-6 


98 , 




„ 5 -. . 


-1-58 


-4-2 


78-307 ', 




„ 6 . . 


-1-45 


-3-5 


308-454 , 




„ 7 . . 


-2 99 


-7 5 


454 - 495 , 




„ 8 . . 


-3 09 


-7-1 


495 , 




„ 9 . . 


-1-98 


-71 


495 - 488 , 




„ 10 . . 


+ 0-45 


-5-9 


490 - 407 , 




„ 11 . . 


+ 0-35 


-5-5 


407 - 473 , 




„ 12 . . 


+ 0-26 


-4-6 


468 - 492 , 




„ 13 . . 


+ 3-83 


4-0-4 


477-480 , 




„ 14 . . 


+ 1-72 


-4-8 


480 - 550 , 




„ 15 . . 


+ 1-40 


-1-6 


550 - 553 , 





^ Ileckoned by comparing the barometrical observations on the 
inland ioe and at Mussel Bay. 
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" During our journey over the inland ice we several 
times had a highly peculiar fall of — 

" !• Small round snowflakes, sometimes resembling 
stars, of a woolly appearance. 

" 2. Grains falling simultaneously, of about the same 
size as the snowflakes, but formed of a translucent 
irregular ice-kernel, surrounded by a layer of water, 
which, however, froze in a few moments after the fall to 
ice, and in a short time covered our sledge-sail, &c., with 
a thin and smooth crust, or fastened itself on our hair 
and clothes as small translucent ice-drops. During one 
such fall on the 5th June there was seen simulta- 
ncously a faint halo and a common rainbow, the 
temperature being 4° to 5° C. uuder the freezing-point. 
That a fall of ice mixed with water can take place with 
so low a temperature is clearly due to the fall being 
derived from a stratum of cloud formed of over-cooled 
watery vapour, that is to say, formed in part of small 
drops of water cooled under the freezing-point, but 
still fluid. A similar fall is perhaps also very common 
even in more southerly regions. For instance, such a fall 
is the cause of the crust of ice which during the late 
autumn so often fastens on all the tackle and rigging 
of a ship, and forms the worst obstruction to winter 
navigation. The thin covering of ice had probably also 
a similar origin which, when Torell and I, during the 
expedition of 1861, ascended the hill on Martens 
Island, covered all rocks and stones thereabouts with a 
translucent crust of ice so loosely fastened that it fell 
down with the least motion. 

" In many respects there is a very essential difference 
between the ice-field over which we now travelled and 
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the inland ice-field in Greenland, which was visited by 
me in 1870. The reason of this may perhaps be in 
a great degree the fact that in North East Land 
we wandered over a kind of 7ieve region y that is to say, 
over a part of the glacier where the surface is occupied 
by a layer of snow which does not melt away during 
summer, while in Greenland at the beginning of the 
month of July the snow upon the surface of the 
glacier was on the contrary already nearly completely 
melted. No trace of the glacier lakes, the beautiful 
and abundant glacier streams, the fine waterfalls and 
founfciins, &c., which occur everywhere on the Greenland 
inland ice, could be observed here, and the configuration 
of the surface showed that such forms never occur, or 
only to a very limited extent. The melting of the 
snow clearly goes on upon Spitzbergen on too incon- 
siderable a scale for such phenomena to arise. 

" As might have been expected, the crevasses of the 
Greenland inland ice were much larger than those of 
North East Land, but, at least at the time of our visit, 
they were much less d»nngerous because they were 
open, not covered with snow. On North East Land 
almost all the fissures were so much concealed by a 
thin arch of snow, partly loose, partly hardened, as 
to be quite indistinguishable. Here, therefore, a man 
must be prepared every moment for an abyss opening 
at his feet. Over the Greenland inland ice, Dr, 
Berggren and I could advance unbound and even 
without having a rope with us ; during our wanderings 
in North East Land, however, prudence required us 
to keep all the men bound to the sledges, carefully to 
examine the ground where the tent was pitched, and to 
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stake oflF at night with poles stuck into the snow, the 
area within which the men had leave to go unbound 
and without special permission. 

" The fissures in general run parallel with each other, 
in straight lines, but they are also sometimes bent, and 
at some places there occur two difterent systems of 
fissures which cross one another. Here the danger is 
multiplied. If a man glances down from an opening in 
the snow vault he sees how the fissure is, as it were, 
lost in a bluish-bUck darkness. Upward comes the 
glitter of innumerable loosely-fastened table-shaped ice- 
crystals, like those that are to be seen on the sides of 
the blocks of which the hummocks are formed. The 
surface of the snow was, as has been already mentioned ^ 
(juite level, generally hard packed by the storms, and 
completely glazed and polished by the stream of snow 
which even the gentlest breeze of wind carried forward 
along the ground. This stream of snow, or more 
correctly of air mixed with snow, had, however, in the 
absence of a downfall, and provided the wind was 
not all the more violent, only a depth of a few feet. It 
threw fragile bridges of snow over the crevasses, but 
did not fill them; formed, where there were great 
precipices, true snow-cascades ; and filled up in a few 
minutes all shallow holes and depressions. Thus, for 
instance, when we emerged from our tent in the morning 
all trace that the snow had been trampled down the 
evening before had * generally disappeared, and the 
sledges were concealed in a large drift. Accordingly, 
no such cylindrical water-filled holes, one or two feet 
deep, as were met with everywhere on the Greenland 
inland ice, were to be met with here, at least at this time 

s 
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of the year, and in consequence it was impossible to 
observe either the remarkable dust, the origin of which 
is such an enigma (kryokonite), which I found on the 
Greenland inland ice, or the microscopic algae which Dr, 
Berggren discovered there. 

" On the Greenland inland ice, a little distance from 
the coast, there were to be foimd shallow basin-shaped 
depressions, whose middle was occupied by one or several 
small lakes or ponds, without visible outlets, though 
they received water from innumerable streams which ran 
down the sides of the hollows. Here occurred, as I have 
already said, no such depressions, but instead, on the 
10th June, as we approached Cape Mohn, we came upon 
an area which was intersected by canals which for the 
most part ran parallel with each other, at some places at a 
distance of only 300 feet. The depth was up to 40 feet, 
the breadth 30 to 100. As it was impossible to get our 
sledges drawn up a bank of some few feet in height 
without unloading, this part of the glacier would have 
been completely impassable if, after going for a little 
along the sides of the glacier canal, we had not always 
fallen in with some place where the canal had been 
almost completely filled with snow, and was therefore 
passable with sledges. These passable places, however, 
always lay in a capricious zigzag, which compelled us 
to take circuitous courses many times longer than the 
direct line. The passage was besides always accom- 
panied with danger and risk because the canal was 
bounded on its sides by deep snow-covered crevasse« 
running in the same direction, sometimes of consider- 
able size. Nor could a man at any time be quite 
certain that the snow-drift which he passed over was not 
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a fragile arch of snow. Once, for example, such an 
arch over a canal, large enough to awallow us and our 
aledge8 for ever, gave way before our feet just at the 
moment when we were about to use it as a bridge. 
Dangerous cross fissures also occurred, which also were 
generally covered with snow above, but towards the 
wall of the canal itself presented a dark open gap. In 




order to obtain protection from the wind we often used 
the bottom of a canal as a place to pitch our tent, as the 
accompanying sketch shows. 

" Sometimes, also, there occurred other depressions, 
bounded in all directions by precipitous sides, of greater 
depth than the glacier canals, but of limited extent ; 
these, perhaps, may most fitly be called by the name 
given them by the sailors — doch, or glacier docks. 
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• 

" The inland ice of North East Land was at the time 
of our visit too much covered with snow for me to make 
out with complete certainty the way in which the glacier 
canals originate. That they were not river channels was 
clear. For they were much deeper than the river channels 
on the Greenland inland ice, where, however, the melting 
of the snow must proceed on a much more considerable 
scale than on Spitzbergen, and they occur in too close 
proximity at certain places (while at others they are 
completely absent) for them to be the beds of the 
channels of the streams, certainly very inconsiderable, 
which are produced here during the height of summer. 
There is a strong probability, on the other hand, that 
they originate from faults in the ice, strongly resembling 
those that are observed in the solid strata of the earth, 
and which, there as here, derive their origin from the 
alternate expansion and contraction of the strata or the 
ice in consequence of variations of temperature. 

"If, for instance, the cracks, which arise in conse- 
quence of a slight depression of temperature in a solid 
mass, come together downwards so as to include a 
wedge-shaped piece, it naturally sinks a little with 
ever}'' contraction of the solid mass, without being able 
to raise itself when the mass expands by a new rise of 
temperature. The friction is too great for this. The 
expansion must therefore cause an upthrow at some 
other place, perhaps far from where the sinking took 
place. With every change of temperature the same 
phenomenon is repeated, so that it is not surprising if 
in the end the wedge sinks several score feet. If the 
cleavages are not quite regular there remain always 
at those places irregular fissures which give rise to 
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crevasses at the edges of the glacier canals, or to the 
openings filled afterwards with ddbris or chemical sedi- 
ment, which are nearly always found in connection with 
faults in the solid crust of the earth. 

" From the point on the inland ice where we turned 
to the west we could clearly see, when the ice mist 
cleared up for a few moments, that the ice-field farther 
south was subjected to more considerable dislocations 
than were to be observed at the places over which we 
travelled. For from our turning-point, which was situ- 
ated at a height of 407 metres, the inland ice sank 
gently to an ice-plain lying considerably lower, from 
whose southern side it again rose rapidly in steep 
terraces, and with the assistance of glasses it was 
possible to distinguish immense angular ice-blocks, 
which lay strewn over the ice-plain at the foot of the 

* 

terrace-formed shelves from which they had tumbled 
down. It is possible that the height of the ice-plain 

itself over the sea is very Id considerable, and that we 
had before us an arm of the sea opening out on the east 
coast of North East Land, and covered by a continuous 
ice-field. 

" This was the rugged ice- terrain which compelled us 
to give up our plan of going from von Otter's Island 
down to Cape Mohn, and thence along the coast to 
Cape Torell, then over Hinloopen and the inland ice 
of West Spitzbergen, past Mount Chydenius to Mussel 
Bay. Instead we turned to the west towards Wahlen- 
berg Bay. Here, too, we came to an exceedingly 
rugged terrain 1,500 to 2,000 feet above the sea, which 
detained us till the 1 5th June, when we quite unexpect- 
edly came down to the most easterly part of Wahlenberg 
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Bay, which extends considerably farther to the east 
than we supposed. 

" In this bay, named after the renowned botanist and 
glacialist, we found on the 1 5th June the first plant in 
flower of the year, a beautiful red saxifrage. The first 
plant in flower was found in 1861 in Treurenberg Bay 
on Midsummer eve. 

" The ice-field does not terminate towards the bottom 
of Wahlenberg Bay with any steep slope, but with a 
gentle declivity interrupted by no precipices or cre- 
vasses, over which our sledges made rapid progress. In 
the proximity of the lower part of the bay some low 
granite rocks projected out of the mass of ice at a 
height of 280 metres, and farther on were to be seen 
extensive moraines formed of clay and angular gravel 
of the same type as those which I observed in 1858 at 
AxeFs Islands in Bell Sound, and in 1864 at the bottom 
of Stor Fjord. I consider it highly probable that the 
moraines here, like those on AxeFs Islands, have been 
forced up by the glacier, and that its border at this 
place is not receding but advancing* 

** When we came to Wahlenberg Bay on the 16th 
June numerous openings were visible in the ice-covering 
of the fjord, especially near the shore, so that it was 
only with difficulty that we could come doWTi upon it, 
and go up again at the opposite shore near the mouth of 
the fjord, where, on account of the way in which the 
sea-ice was broken up, we were again compelled to take 
our course over the glacier that occupies the southern 
part of the peninsula between Murchison and Wahlen- 
berg Bays. Here, too, the glacier close to Wahlenberg 
Bay was completely cut to pieces by dangerous gaps, 
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but farther forward it became quite level and free from 
fissures, and terminated northwards and westwards with 
an even slope without any cross t-erraces. A heavy- 
snowstorm detained us here too, so that it was only at 
midnight between the 23rd and 2ith June that we 
reached Shoal Point. From the high ice ridge which 
we crossed during our wandering between Wahlenberg 
and Murchison Bays, we could see a small vessel cruis- 
ing in tolerably ice-free water in the north part of 
Hinloopen. We tried in vain, by firing shots, waving 
flags, &c., to attract attention, and we therefore, to our 
great disappointment, missed the news that this, the first 
messenger from home, could have given us. 

'* With a little boat left at Shoal Point on our out- 
ward journey, Palander with three men immediately 
crossed over to Mussel Bay, in severe weather and 
with a high sea. I was obliged to remain at Shoal 
Point with the rest of the men till Palander could send 
a sutEciently large boat for us. Before it could arrive, 
however, I " had got on board a fishing-vessel lying at 
anchor near Low Island, which brought me and my men 
to Mussel Bay, where the whole expedition was thus 
again assembled on the afternoon of the 29th June." 

For the members of the expedition that remained at 
Mussel Bay the time which followed the departure of 
the exploring party was the dreariest of all. The month 
of May w^as come, but winter continued. The tempera- 
ture of the air occasionally rose to — 5° or — 6°, but was 
in general about — 10 °C. The sun bad been long 
circumpolar, but was seldom visible. A cold thick mist 
lay for the most part over Mussel Bay, or the sun 
was concealed by heavy, low-lying clouds. The ice lay 
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undisturbed, and increased instead of diminishing in 
thickness. No speck of open water was visible. The 
stock of provisions got very low. Some indispensable 
articles, as vinegar and lime-juice — two of the most 
powerful antiscorbutics — began to grow scarce. A great 
and general lowering of strength took place, especially 
among the men, and showed that an increase in the 
rations was highly necessary. But it was to be feared 
that a still greater reduction than that which had tak^n 
place would have to be made. On the 6 th May it 
was found that all on board the Onkel Adam, with one 
exception, were scorbutic, and some so ill that Dr. Envall 
thought it best to remove them to land. On the Gladan 
the sanitary state was far from satisfactory, and even in 
the case of several on board the Polhem symptoms of 
scurvy began to show themselves. Daily a number of 
scurvy patients from the vessels came to land, some on 
crutches, others supporting themselves with a staflf, and 
others again carried by their comrades. A more sor- 
rowful sight could scarcely be seen. Home^sickness or 
at least a desire to get away from Mussel Bay, began to 
seize the greater number, and concern for their absent 
comrades made the lives of those that remained behind 
anything but plciisant. The cold, the ice, the want of 
food, the scurvy, were the common subjects of conversa- 
tion, but the scurvy was regarded with the greatest 
apprehension. This dreary time, however, was not with- 
out its pleasant moments. These were chiefly the few 
days when the sky was cloudless, when the sun shone and 
the temperature neared the freezing-point. Then the 
imprisoned Swedes sunned themselves, enjoyed the 
warmth and drank in the fresh air, listened to the 
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pleasant spring twitter of the snow-bunting, and be- 
thought themselves that summer was coming when the 
air would be warm and the sea open, when many birds 
might be shot, and the walrus-hunters would bring 
letters and newspapers from home, and, best of all, when 
they could leave Mussel Bay, some of them steering their 
course direct for home, and others to visit unknown 
regions of Spitzbergen and make great discoveries of 
various kinds. 

Attempts were made to shoot game for the sick, but 
only a brace of ptarmigan and a few snow-buntings fell 
to the guns. Seal-hunting was attended with the same 
want of success, though a considerable number were seen 
daily, and strenuous efforts were made to get within shot 
of them, but in vain. This was the more tantalising, as 
dislike to the preserved, and even to the salt provisions, 
had become general, and a seal steak was looked forward 
to as a luxury. 

The observations still went on. Soon after Norden- 
skiold's departure Wijkander commenced a series of pen- 
dulum observ'ations. The tidal observations were also. 

» 

extended. Five minute observations were carried on at 
least a whole hour twice a day, at ebb and flood. 

After the first half of May was past an agreeable change 
took place in the weather. The sun shone in a cloudless 
sky and the air was pure as it can be only on Spitzbergen. 
The birds became more numerous, small pools of water 
began to appear here and there, and the damp reindeer- 
moss which lay before the house began to reek in the 
sunshine. A " water sky " was visible. 

On the 20th of May, von Krusenstjerna, Parent, 
and seven men set out for the Norways to deposit there 
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information as to the position occupied by the expedi- 
tion, &c., but had to return without effecting their pur- 
pose, the canvas boat on a wooden skeleton and the 
sledge they had taken with them requiring alteration. 

On the same day another party, consisting of Clase, 
Stjernberg and one of Onkel Adam's crew, started for 
Verlegen Hook, where they built a cairn and deposited 
papers. 

On the 23rd May a part of Nordenskiold's party 
returned in good health and highly delighted with their 
journey. After this the Polhem became more lively. 
The dredgings now went on with new spirit. They 
were very troublesome on account of the thickness of the 
ice, which was now from six to seven feet, but were of 
great importance and interest. The Lapps always took 
guns with them. One day two of them went up to 
the Ptarmigan Fell — so the place was commonly called 
where ptarmigan were first discovered by the Lapps — 
and succeeded in shooting three ptarmigan and thirteen 
guellemots, on which some of the most severely-attacked 
scurvy patients made a good meal. 

Some plants of scurvy-grass were found with beautiful 
green leaves from the former year, but which, having 
been protected by a covering of snow, remained, it was 
thought, quite fresh. The day after, Saxifraga rivularis 
was found opening its leaf-buds. At the same time a 
little black spider was seen busily engaged in spinning 
its web in a cleft of a rock, but no small creatures that 
could be caught in the net were yet visible. 

On the 29th May open water was reported in the 
neighbourhood, and the ice off* Mussel Bay was soon seen 
to be broken up to. a great extent and in drift On the 
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30th the barometer began to fall rapidly, and in the 
afternoon a fresh south easterly breeze sprang up which 
set the ice in motion off Wijde Bay, and befbrp night 
an extensive surface of water was visible glittering in 
the sunshine and extending from Verlegen Hook towards 
Welcome Point. 

The 31st May was the first day that the average 
temperature rose above the freezing-point. At noon 
the thermometer showed 4°C. In the afternoon, Chris- 
tian and one of the Lapps who had been out at the edge 
of the ice returned, bringing with them a number of 
birds and a young seal. The seal beef was in great de- 
mand and much relished. 

On the 6th June, von. Hoi ten and four men of the 
Gladan's crew started for the Norways in a boat which 
had, the day before, with sail set, been driven over 
the ice on its sledge by a stiff south-easterly breeze, the 
canvas-boat, intended only for narrow openings in the 
ice, not being used on this occasion. 

At length the long-looked -for moment arrived. On 
the 6th June a sail was visible, and up went the flag at 
the flag-staff on the house, the Gladan and the Onkel 
Adam also showing the blue and yellow. The house is 
almost deserted. All make for the edge of the ice and 
arrive in good time, the vessel yet being far off and 
seeming to move as slowly as if she sailed in tar. At last 
she reaches the edge of the ice, and before the ice-anchor 
is fast her deck is crowded with visitors, gathering in 
compact circles round the crew, who are stormed with 
questions from all directions. What was learned was, in 
short, that the vessel, a little sloop, was named the Solid^ 
and hailed from Hammerfest; that King Charles XV. 
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author of the Swedish account, " publicly 'to express the 
deep gratitude of all of us to Mr. Leigh Smith for the 
costly and welcome gift, and to assure him that it will be 
long before the members of the Swedish Polar Expedition 
of 1872-3 forget the Dianas visit to Mussel Bay." ^ 

The Swedes could now look forward without appre- 
hension. The weather, too, became exceedingly favour- 
able for the breaking-up of the ice. That which covered 
Mussel Bay diminished gradually, but perceptibly, day 
by day. When about the half of the bay was free of ice 
von Krusenstjerna determined to saw a channel through 
that which still lay between the ships and open water. 
The sawing commenced on the 20th June, and was 
carried on with the greatest eagerness. Release was 
now at hand. Cold, wet, and snow-blindness mattered 
little. 

Spring had commenced. The temperature was not 
unfrequently a couple of degrees (centrigrade) over the 
freezing-point. The wind from the south began to be 
mild. Day by diay the covering of snow on the lowland 
diminished. Snow still sometimes fell, but there were 
also occasional heavy showers of rain. The lagoons 
were freed from their ice covering and the mountain 
streams began to rush down the fell sides. Snow-free 
places became green with vegetation, and by the 14th 
June the beautiful Saocifraga oppositifolia had decked 
its branches with young fresh leaves and opened its 
blossoms, whose red-violet colour showed agreeably 
against the luxuriant green of its leaves. The whole 
of the Spitzbergen bird- world had returned. Auks, 

^ This timely relief was the saving of a numher of lives. Sea 
Dr. Envalla report in Appendix. 
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guillemots, and eider-ducks swam in thousands in the 
sea or sat in large flocks on the ice-floes. Geese, looms, 
and snipes frequented the lagoons and small fresh 
water-ponds. By the 13th of June geese had begun 
to lay eggs. On the 15 th two long-tailed ducks were 
shot — a rare occurrence, as these birds are very seldom 
met with on Spitzbergen. 

The hope of the vessels speedy release, the increase 
of the stock of provisions and the consequent increase 
of the rations, exerted a powerful influence on all the 
dwellers at Mussel Bay. The scurvy began to disappear, 
the cripples laid aside their crutches and staves, and 
gladness and cheerfulness drove away the low spirits 
and the depression which had overcome almost all of 
them in the hard and threatening days of May and the 
beginning of June. 

Midsummer day came, and with itPalander and some 
of his companions. It was a day of rejoicing. The 
travellers were so changed as to be almost unrecognisable. 
Their hair and beards were long and matted, their faces 
darkened with smoke, soot, and sun-burning. But they 
were welcome. It was indeed a disappointment that 
the Polar excursion had to be broken ofi* at Phipps' 
Island, but the Swedes consoled themselves with the 
thought that all that was possible had been done, 
that the journey over the inland ice of North East 
Land, rich in dangers and difliculties as it had been, was 
unique, and that the observations of various kinds made 
in the course of it would form an important- contribu- 
tion to our knowledge of the nature of the Arctic 
lands. . . 

On the 29th Nordenskiold returned with most of his 
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party, and the same day between four and five o'clock p.m. 
the channel was finished, and an hour later the Gladan 
and the Onkel Adam anchored with hurrahs in open 
water. At eight the same evening the 07ikel Adam 
started on her home voyage, followed by the Gladan 
early the following morning. The Polliem was to 
remain some time on the coast of Spitzbergen, and left 
Mussel Bay on the 1st July, leaving Wijkander together 
with some men to complete his magnetical and mete- 
orological observations, and to put everything in order 
for the return home. The Polhem shaped her course for 
Grey Hook, where the moumfnl duty of burying Mattilas 
and his companion was performed. A fishing- vessel 
lay at Grey Hook commanded by Fritz Mack from 
Tromsoe. With him the agent Ebeltoft had sent pro- 
visions, letters, and newspapei's. Captain Mack was 
employed in saving what he could of the cargo of the 
vessels that had been run ashore, and had made some 
preparations for the burial which took place the follow- 
ing day. Mattilas and his companion had turned two 
boats together with the keels outward, and covered them 
with sails and skins. This formed their dwellinsr, in 
which they had a little stove. 

*' Mattilas," says Kjellman, ''indeed deserves the 
name of an Arctic veteran. For two-and-forty summers 
he had ploughed with his little skiff" the cold billows of 
the Icy Sea, defying all dangers and sufferings. A 
period of success and good fortune had made him a 
prosperous man, one of the richest of the Norwegian 
walrus-himters, but he had afterwards met with many 
misfortunes. His vessel was wrecked and sport was 
bad. In this way his property was diminished, and 
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what now remaJned was a small sbare la the vessel of 
which he was master, and in the proceeds of the 
summer's hunting and fiahiog. It was the hope of 
being able to save his small property which induced him 
to remain on Spitzbergen, and not to accompany his 
comrades and countrymen on the return home. There 
perhaps conduced — so we have at least been informed — 
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a QU&BTBIU AT OBET HOOK. 



to this unfortunate determination a long cherished desire 
to pass a winter in the land whose coasts he had visited 
BO many summers, and where he had successfully 
escaped so many dangers and survived so many 
adventures. 

" It was with reverence that we stood beside the 
grave of these men. They had struggled manfully and 



274 NORDENSKIOLD'S ARCTIC VOYAGES. [ch^. 

suflfered much. Aflfecting were the eimple words they 
had written in their journal. They tell us how both 
of them had at first striven, with the elements in 
uproar, unceasingly and energetically to save the vessels 
and their cargo, which formed the whole of their pro- 
perty, and the loss of which would bring them to 
poverty. They failed in the endeavour. The vessels 
had to be abandoned, and were thrown up on the 
beach, where wind and waves worked with success at 
their destruction. Now the struggle for life begins. 
Disease unites itself with the elements. They exert 
themselves to keep at a distance the murderous scurvy, 
but in vain. When no other work is left, one of the 
unfortunate men draws round their wretched dwelling 
a sledge which they had made, loaded with stones. 
Disease weakens them more and more. Drawing the 
sledge becomes too difficult. In a short time they can 
no longer walk. One is completely helpless ; the other 
is compelled to crawl out for a little fuel, with which he 
warms up their quarters once a-day. But this, too, 
becomes too troublesome ; indeed they are not able even 
to write down, as was their wont during the last .period, 
a prayer to God in the journal. The death-struggle 
begins — and relief comes." 

Mack had also the sad news to give us that the 
seventeen men who had gone the previous autumn to 
Ice Fjord to pass the winter at Cape Thordsen had 
perished of scurvy. He had been among those who 
first landed at their winter quarters. Fifteen of them 
were found dead, and two were supposed to have been 
buried by their comrades, but, the ground being covered 
with snow, their graves were not visible. The men 
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had unfortunately not understood how to avail them- 
selves of the resources at their command. There were 
provisions in superabundance. Even to the last they 
had lived principally on salt-beef and pork, using 
little of the preserved and dried vegetables and of the 
potatoes, of which a large quantity still remained. None 
who ever wintered here before have had so great re- 
sources as they — the necessaries of life of all kinds in 
superabundance, an excellent house, sufficient fuel, tools 
of all possible kinds, a carpenter's bench, &c. It was 
plain that they had given themselves up to inactivity, 
and believed that the abundance of provisions which 
they had would keep them free from scurvy. Instead 
of using two rooms for sleeping in, they had all seven- 
teen packed themselves into one. They seemed to have 
thought of nothing else but eating and sleeping. The 
last entry in a journal which they kept was dated 19th 
April. At that date there were supposed to have been 
three men still alive. 

Leaving Grey Hook late on the morning of the 2nd, 
the Polhem sailed northward towards the Seven Islands, 
and at 9 o'clock p.m. on the 3rd was in 80° 42' N. lat., 
and close to the ice, which stretched in a curve east and 
south of the Seven Islands and then towards the N.W. 
or W.N.W. There was now abundance of provisions. 
The walrus-hunters provided the expedition with abun- 
dance of eggs, fowl, and reindeer flesh, and were generally 
unwilling to accept anything in return. After dredging 
for gome time near Muffin Island, the Polhem steered 
eastward, and passing Mussel Bay, entered Treurenberg 
Bay, falling in there with Mr. Leigh Smith and his 
vessels, the steamer Diana and the schooner Samson. 

T 2 
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** During the voyage sounding and dredging had been 
carried on when the weather permitted ; the surface of 
the sea was examined foi: animal and diatom life, and 
the temperature was observed at different depths. The 
reward of our labours was often abundant, showing that 
in this sea rich harvests in natural histoiy are to be 
reaped. We also made repeated trials at different 
depths of an instrument for taking specimens of the 
bottom, constructed for the expedition by Dr. Wiberg, 
which proved very suitable for its purpose, and easily 
managed. 

" After remaining two days at our first anchorage, wc 
sailed northwards, anchoring here and thete along the 
coast where opportunity offered : from the 25th to the 
28th June in Little Karmakul Bay ; from the 2nd to 
the 6th July in Besimmenaja Bay ; from the 7th to the 
13th at different places in Matotschkin Schar. To this 
point the sea along the coast was nearly free of ice ; 
but north of this sound, w^hich connects the Kara Sea 
with the sea between Novaya Zemlya and Spitzbergen, 
the ice extended to the land, so that, at least for the 
present, it was impossible to sail along the coast north- 
wards, as was the original plan of the expedition. 
Instead, the ice in the western part of Matotschkin 
Schar being broken up, it appeared at first as if we 
would soon be able to sail through this sound eastwards. 
After having penetrated into it for this purpose as far 
as Tschirakina, I went thence in a boat towards the in- 
terior to examine the state of the ice. Lundstrom at 
the same time ascended a neighbouring mountain, from 
which he had an extensive view, and at the top of which 
he placed a minimum thermometer. It now appeared 
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that the eastern part of the sound was still covered 
with an unbroken sheet of ice, which was thought strong 
enough to defy for a considerable time longer the influ- 
ence of the Polar summer. I therefore did not consider 
it advisable to await the possibility of a passage here ; 
and as any advance in a northerly direction was also for 
the time out of the question, I determined to try my 
fortune at one of tlie two sounds, the Kara and Jugor 
Straits, which on both sides of the Great Waygats 
Island lead into the Kara Sea. 

" We left Matoschkin Schar on the 13th of July, and 
arrived after having anchored on the 14th at Skodde 
Bay, where we made a rich collection of Jurassic fossils ; 
on the 16th at North Goose Cape, on the 18th at South 
Goose Cape, on the 21st at Kostin Schar, and during 
storm at the Kara Gate on the 25th. The strait was 
completely blocked with ice, and the wind was too 
violent for us to endeavour to anchor here. I sailed on 
therefore, and was fortunate enough to find, during the 
furious north-east storm, which raged in these regions 
from the 26th to the 30th July, protection for the vessel 
on the south-west coast of Waygats Island, where we 
anchored on the 26th of July off Cape Grebeui. The 
storm was now so violent, that although we lay at 
anchor quite close to and in lee of the land, we 
could not until the 30tli July put out a boat for the 
purpose of landing on the island. Here we made a 
rich collection of Upper Silurian fossils, resembling 
fossils from Gotland, and therefore of special interest to 
Swedish geologists. Here we met for the first time 
with Samoyedes, who, when they saw the vessel, drove 
down to the beach in peculiar high sledges intended for 
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use in summer as well as in winter, and drawn by three 
or four reindeer. They let us know immediately that 
they wished to come on board, whither they accompanied 
us, and where they soon after were very hospitably enter- 
tained. 

" During our stay on the west coast of Novaya Zemlya 
we were of course continually engaged in examining the 
geology, fauna and flora, &c., of the regions visited by 
us, and the great number of places along the coast 
where we landed made it possible for the scientific staff 
of the expedition to bring together a large mass of 
materials relating to their natural history. On the 
other hand, in consequence of the high north-east 
winds which had been blowing lately, and which, as we 
had reason to suppose, hg,d driven the ice down to the 
southern part of the Kara Sea, there appeared to be 
little probability of our being able to push forward in 
an easterly direction this year. Notwithstanding this, I 
determined as soon as possible to make an attempt in 
this direction, and therefore again weighed anchor on the 
31st July, in order to sail into Jugor Sound. I was, 
however, compelled by a calm to anchor the Proeven 
right in the mouth of it, in the neighbourhood of a 
place where a large number of Eussians and Samoyedes 
from Pustosersk are accustomed to live during summer 
for fishing and hunting, and which on this account is 
called ' the Samoyede town.' The day after I rowed in 
a boat farther into the sound, having ordered the vessel 
to follow as soon as possible. On the very next day, the 
2nd of August, the Proeven weighed anchor, and with 
the help of a gentle breeze and a favouring current 
sailed over to my encampment on the other shore. I 
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immediately went on board, and, carried forward almost 
entirely by a strong south-westerly current, we advanced 
towards the Kara Sea. The sound was passed success- 
fully, and on our entering the Kara Sea we found it 
completely free of ice. The course was shaped towards 
the middle part of the peninsula which separates the Kara 
Sea from the Gulf of Obi, and which is called by the 
Samoyedcs Yalmal. The wind was exceedingly light, 
so that we only went forward slowly, a circumstance 
which certainly tried our patience severely but had this 
good result, that while navigating these waters, visited 
for the first time by a scientific expedition, we could 
daily undertake dredgings, hydrographic work, &c. 
The dredgings yielded an unexpectedly rich and various 
harvest of marine animals, among which I may here 
specify some colossal Isopoda^ peculiar Cuniacea, masses 
of Amphipoda and Copepoda, a large and beautiful 
Alecto, uncommonly large Ophiurkla, finely marked 
Asterida, innumerable MoUmcay &c. The peculiar 
circumstance occui-s here that the water at the surface of 
the sea, which, in consequence of the great rivers 
debouching in these regions, is nearly free of salt, forms 
a deadly poison for the .animals which live in the salt 
water at the bottom. Most of the animals brought 
up from the bottom therefore die in a few moments if 
placed in water from the surface of the sea. 

"Here also, when opportunity offered, there were made, 
as on the west coast of Novaya Zemlya, determinations 
of the temperature of the sea, not only at the surface, 
but also at different depths under it, with thermo- 
meters by Negretti and Zambra and Casella. These 
researches yielded a specially interesting result, and 
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may be considered as settliDg a number of questions 
much disputed of late years regarding the marine 
currents in these regions, the direction of which, in the 
absence of other data, it was sought to determine by 
the indications of the surface-temperature of the water. 
By numerous observations along the west coast of 
Novaya Zemlya from Matotschkin Schar to Jugor 
Sound, thence past Cape Grebeni to 75^** N. Lat., and 
80° K Long, and on to the mouth of Yenissej, I have 
obtained indisputable proofs that the temperature of the 
surface water of this sea is exceedingly variable and de- 
pendent on the temperature of the air, on the neighbour- 
hood of ice, on the flowing of w^arm fresh water from 
Obi and Yenissej, but that the temperature of the water 
at a depth of only ten fathoms is nearly quite constant, 
between — V and + 2° C. There are thus no deep 
marine currents here. An exception to this was observed 
in Matotschkin Schar itself, where the water near the 
bottom at a depth of seven to fifteen fathoms was about 
+ 5° C. Possibly the southern part of an aim of the 
Gulf Stream here strikes Novaya Zemlya, and even passes 
through Matotschkin into the Kara Sea. A large num- 
ber of specimens of deep water have been taken with 
Professor Ekman's apparatus, which is excellently con- 
structed for the purpose, and I am convinced that at the 
bottom the salinity is also constant. 

** On the 8th of August we landed for a few hours on 
the north-west side of Yalmal to take an astronomical 
observation. Traces of men, some of them barefooted, and 
of Samoyede sledges, were visible on the beach. Close to 
the beach was found a sacrificial altar, consisting of about 
fifty skulls of the Polar bear placed in a heap, bones of 
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walrus, reindeer, &;c. In the middle of the heap of bones 
there stood erect two images roughly-hewn of driftwood 
roots newly besmeared on the eyes and mouth with blood, 
and two hooked sticks, from which hung bones of the rein- 
deer and bear. Close by was a fireplace and a heap of rein- 
deer bones, the latter clearly the remains of a sacrificial 
meaL After some hours* stay at this place I sailed farther 
north until unnavigable masses of large level ice-fields 
in 75° 35' N. Lat and 79° 30' E. Long, prevented farther 
progress in that direction. Afterwards I followed the edge 
of the ice towards the east, and finally shaped the course 
for the north side of the mouth of the Yenissej, where the 
Swedish flag was hoisted and the anchor let go on the 
afternoon of the 15th. We had now attained a goal 
which great seafaring nations had for centuries striven 
in vain to reach. 

'* Already during our approach to the harbour a bear 
was seen pasturing along with some reindeer close to the 
shore. The bear, an aged male, however, soon after slowly 
departed from the reins and finally laid himself to sleep 
on the beach quite near to our anchorage. Before the 
anchor fell Dr. Th^el went out in a boat to try to kill 
him. Having reached the shore, Theel approached the 
reclining bear, which in a few moments became aware of 
his approach and immediately rushed forward, as was 
supposed, to attack him. He was, however, soon hit 
right in the face by a Remington ball discharged at a 
distance of twenty paces, which, however, did not pene- 
trate the skull but cut a deep and long channel right 
between the eyes along the face. The bear now sought 
to take to flight, but fell immediately after to a new shot 
which pierced the lung and the upper part of the heart. I 
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consider this a good omen that the many thousand 
years' reign of the bear in these regions will speedily 
come to an end, and that numerous vessels will here 
carry on communication between Europe and the colossal 
river territory of the Irtisch, the Obi, and the Yenissej." 

The place where Nordenskioid anchored on his arrival 
at the month of the Yenissej he named Dickson Har- 
bour. It aflfords very good anchorage. Here prepani- 
tions were made for an ascent of the Yenissej by Nor- 
denskioid, Lundstrom, and Stuxberg, and three walrus- 
hunters, in a Nordland boat which had been specially 
built for the purpose in Norway. The Proeven returned 
to Tromsoe under the charge of Dr. Kjellman, who en- 
deavoured to sail round the northern extremity of Novaya 
Zemlya but found the ice impassable to the north of 
Cape MiddendorfF. He therefore sailed southwards to 
Matotschkin Scliar, which he reached on the 4th of 
September after various delays by calms. The passage 
through the sound was protracted by storms, calms, 
headwinds, and the unfavourable current. At length 
on the 10th of Sej)tember the western entrance was 
reached, and on the following day the Proeven left 
Matotschkin and steered her course homewards, meet- 
ing with fearful gales on the way, and reaching Ham- 
merfest on the 2Gth of September and Tromsoe on the 
3rd of October. 

The Anna, as the boat was named, in which Norden- 
skioid and his companions were to ascend the Yenissej, 
left Dickson Harbour on the 19th of August, sunk almost 
to the gunwale with the provisions and equipment wdth 
which she was laden, and not in a condition to stand any 
heavy swell. " I must, therefore," writes Nordenskioid, 
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" consider it a very fortunate circumstance that during 
our sailing up the mouth of the Yenissej we had always 
a sufficiently strong wind from the land. 

" The course was taken along the shore inside the 
numerous low, bare, rocky islands which, to the north, 
bound the Gulf of Yenissej , and are marked in the Russian 
maps with the long name Severo-Vostotschnoi-Ostrov 
(North-East Islands). The Sound between those islands 
appears to be sufficiently deep even for large vessels, 
though perhaps rendered foul by rocks. With a favour- 
able wind and smooth water we sailed on, without any 
long rest, in forty-two hours to Cape Schaitanskoi, where 
we arrived on the night before the 21st, wet through, 
and worn out by want of sleep. On the way we landed 
only at two places, the first a point near Jevremov 
Kamen,' the last rocky promontory on the eastern bank 
of the Yenissej, for a distance of nearly 600 miles. 

" Jevremov Kamen itself is merely a peculiarly formed 
dolerite rock fifty to sixty feet in height. In the 
neighbourhood of the place where we landed three Polar 
bears were seen peacefully pasturing among the rocks, 
not allowing themselves to be disturbed by the log-fire 
which we made in their proximity, or, as we hoped, to be 
attracted towards us by curiosity. We had no time for 
hunting, and after drinking the cofiee we had made ready 
at our immense log-fire, we sailed on. At the beach wc 
collected still, but for the last time during our journey up 
the Yenissej, true marine animals ; Appendicuhxria^ Clioy 
large Beroidce^ various Medus(By &c. A land excursion 
here yielded a HarpaluSy two species of Sfaphylinidce, two 
species of spiders, a number of Acaridce and PoduridcB, a 
Lumhicus, and, as at the vessel's anchorage, vegetation 
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had a character differing greatly from that of Novaya 
Zemlya. Large bushes, even dwarf birch, were still 
completely wanting, and the ground was not covered by 
any carpet of grass. 

" The second place where we landed was Krestovskoj, 
a now deserted simovie (place inhabited both summer 
and winter), but \vhich, to judge by the number of the 
houses and the style in which they were fitted up, must 
at one time have had its prosperous period. Three 
houses with flat turf-covered roofs still remained, each by 
itself forming a veritable labyrinth of rooms — ^living- 
rooms, bake-rooms, bath-rooms, store-room for blubber, 
with long troughs for blubber hollowed out of immense 
tree-stems, cisterns for blubber, with remains of white fiah, 
&c., all in one. All household articles were taken away, 
and literally there was not to be found a nail in the 
wall, a sign that the inhabitants hud not died out but 
removed. We learned at Dudinka that this had tiiken 
place some years ago, and was caused by the difficulty of 
procuring meal in that remote situation, otherwise well 
adapted for fishing. Now, since the traffic on the 
Yenissej has increased, a new settlement is said to be 
under consideration. The veoetation in the neiorhbour- 
hood of the place was extraordinarily luxuriant, the 
grass and other plants rendering w^alking difficult, an 
effect, without doubt, of the quantity of animal manurial 
substances which had been collected durinfif the former 
fishing period of the history of the place. 

" Two miles and a half from Krestovskoj a sandbank 
shoots out far into the river, on which account we were 
compelled to keep forther from the side and sail between 
some small islands occurring here, between which the 
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river had a depth of five to six fathoms. Taken over- 
head, the north-eastern side of the Gulf of Yenissej 
does not appear to be rendered particularly foul by 
shallows. The depth a little from the shore reaches six 
to eight fathoms, sometimes even twelve and upwards. 

" The surface temperature of the water was, on our 
arrival at the mouth of the Yenissej, 7° '8 C, but sank 
during the storm of the following days to 1°*5 C. At 
Jevremov Kamen it was 2*'5 C, but rose afterwards, in 
the neighbourhood of Krestovskoj, to 11^ a temperature 
which it retained afterwards during nearly the whole of 
our boat journey. The water was of a brown colour, but 
was often, near the banks, coloured by muddy streams. 

" A little south of Jevremov Kamen the eastern bank 
of the Yenissej is occupied by sand-banks having a height 
of about twenty or thirty feet, and a steep slope towards 
the river. From the river bank stretches the tundra, 
an endless, slightly undulating plain, full of low marshes 
and small shallow pools, and overgrown with a scanty 
vegetation, the flowering season of which was now almost 
concluded. We found instead, at our first night-quar- 
ters (Cape Schaitanskoi), masses of ripe cloudberries, the 
taste of which, in itself delightful, was on this occasion 
heightened by the circumstance that they were, for us, 
the first of the summers fruit. The red and bog 
whortleberry are also found here, if in small quantity. 
• Cape Schaitanskoi was the most northerly point on the 
Yenissej, where we found dwarf birch, and at the same 

place also Dr. Stuxberg found a species of Physa which 
had been found previously by Middendorff as far north 
as 73^ 30'. 

*' After having rested at Cape Schaitanskoi we sailed 

u 
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on with a favourable breeze to Sopotschnaja Korga, 
where the high wind, and a sand-bank lying off it, — th 
extent of which we could not make out during the 
dusk of the night, — compelled us to lie to earlier than 
we otherwise intended. 

"Sopotschnaja Korga (the toe of the boot) forms a 
low promontory projecting far into the Yenissej, which, as 
numerous remains of buildings show, was formerly in- 
ha1)ited, but now stands deserted. Fishermen and 
hunters, however, still settle here occasionally, to judge 
by the numerous fox- traps still in good order which are 
found everywhere along the banks. We found one of 
these traps set. The place is the least agreeable I have 
seen on the banks of the Yenissej. For a great part the 
promontory is occupied by masses of driftwood, immense 
stems with branches and roots broken off, piled over 
each other in an endless chaos, among which it was 
only with difficulty and care that any progress could be 
made. The logs that lie nearest the sea are quite fresh. 
Others, lying farther from the strand, and cast up 
thither decades or centuries ago, are in all possible 
intermediate stages between fresh and decayed wood. 
Between the logs are often deep holes full of black, 
stiixkiDg water. Similar masses of driftwood, though 
perhaps not so extensive, are found nearly everywhere 
farther down nearer the mouth of the river, but higher 
up there occur only scattered pieces of driftwood, and 
at some places even these are almost completely wa.nting. 
The promontory was strewn besides with a large number 
of other fresh-water pools, more or less grown up with 
water mosses and swarming with a small species of fish 
^^Ttiteus ocnleattis)y Branchiopoda and other sweet- 
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water Crustacea, and yielding to the botanist various 
Carices not observed farther north ; and water plants 
{Carex chordorrhtzay Hippuris vulgaris, Juiicus 
castaneus Ac), Higher up on the drier places the 
ground was sparingly covered with Empetrum nigrum 
and Andromeda tetra/jona, and on the steep slopes 
inwards from the promontory there was a luxuriant 
vegetation of grass and herbaceous plants a couple of 
feet high. On the other hand, the place was exceedingly 
poor in mammalia and birds, as well as in insects, and 
even the holes and paths of the lemming, with which 
the coast land of Novaya Zemlya is crossed in all 
directions, are found here only to a limited extent. 

" Hard gales and a high sea compelled us to remain 
at this place nearly two days. But on the afternoon of 
the 23rd August we were at last able to sail on. The 
course was shaped for Goltschika, which for the present 
is the most northerly inhabited simovie on the eastern 
bank of the Yenissej, but as we approached the bank 
where we supposed the simovie was situated, under the 
darkness of night we came with a pretty high sea on an 
extensive shoal, over which we did not consider it advis- 
able to row forward in the darkness. I therefore shaped 
the course with a fresh breeze towards Sverevo on the west 
bank of the Yenissej, where a simovie is still inhabited, 
but on arriving at the western shore, we could not distin* 
guish in the darkness any dwelling-houses here eithpr. 
We sailed therefore ago in across the river, in order, 
when the day dawned, to find a more convenient land- 
ing place farther up. While we thus sailed along the 
strand, looking for houses, in a very high and rough sea, 
we found ourselves suddenly among furious breakers. 

u 2 
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After several unsuccessful attempts to row the boat 
back against wind and sea, during which it nearly 
foundered, we had no other resource left us than again 
to hoist the sail and shape the course right through 
the dangerous surf. Fortune favoured us. Just at the 
shallowest place the boat was lifted over a high breaker 
and we found ourselves again in deep water. We soon 
saw a little hut on the bank which we supposed to be 
inhabited, without however being able, as I wished, 
to lie to there on account of the heavy swell. We 
sailed on therefore, till at last we succeeded in finding a 
suitable landing-place in the neighbourhood of Mesenkin, 
a little river falling into the Yenissej on the right bank. 

" During the excursions which were undertaken in all 
directions immediately after our landing at Mesenkin, 
we observed two persons, who, attended by a large 
number of dogs, searched for cloudberries on the bogs. 
At first they appeared to wish to avoid us, but in the 
end approached and informed us that they were Russians 
in the employment of a merchant from Yenisseisk, who 
had a hunting station at Goltschika. After a little 
conversation I proposed to the younger of them, a 
Cossack, Feodor, who appeared to be well acquainted 
with the region, to accompany us to Dudinka as guide, 
a proposal which he, after a little negotiation, agreed to 
on condition of receiving fifty silver roubles and obtain- 
ing the permission of his master who was settled at 
Goltschika, thirty versts farther north. In order to 
procure this permission he started immediately, promis- 
ing to return the following evening. 

" The delay was of course employed by us to the best 
of our ability in examining the natural history of the 
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place, in taking solar observations, &;c. It appeared 
thereby that our resting-place was situated only about 
twenty-five miles to the south of our former landing- 
place. The low river valley of the Mesenkin is however 
far better protected from the winds of the Polar sea 
than the low promontory at Sopotschnaja, and the 
influence of this is plainly apparent in the vegetation 
being much richer. 

" What immediately strikes one on landing is the dark 
green thickets about four feet high, which appear to 
consist of alder {Alnusfructicosd), Between the alder 
bushes and protected by them our botanists found a 
number of well-grown herbaceous plants : Sanguisorha^ 
Galium^ Delphinium, Hedysarumy Neratrum, &;c. The 
Salix bushes too were taller here than before, the turf 
finer, and the slopes of the sandy hills in the interior of the 
country were now adorned with a number of new forms : 
Alyssurriy Diantlms^ Oxytropis, Saxifraga, Thymus, kc 

*' As I have stated previously, we found at the places 
we visited on Jalmal neither small stones nor sub-fossil 
shells ; in the fine sand east of the mouth of the Yenissej 
the sand is coarser, and contains both sub-fossil shells and 
stones large and smaU. The sub-fossil shells, according 
to information obtained at Dudinka, occur in some 
places in such masses as to form true shell-banks. 
At the places which we visited, the shells however were 
not found in proper beds, but only scattered in the sand. 
Immediately at the first glance it appeared that the 
shells collected by us here belonged in preponderating 
numbers to species with which in the living state we 
had before become acquainted in our dredging^ in the 
Kara and Obi-Yenissej Sea. 
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" A collection of specimens of the stones which occur 
in the sandy layers of the tundra was always to be 
found along \ht river bank, where they lay still, after 
the lighter particles of the sand-bank had been washed 
away, and we could here obtain many important con- 
tributions to a knowledge of the way in which the 
tundra is formed, and the nature of the rocks which 
yielded the material of the masses of sand here col- 
lected No erratic blocks, comparable in size with those 
found in Sweden, occur here, a circumstance which I 
look upon as a proof that the sand-beds of the tundra, 
at least in these regions, are not of glacial origin. I 
ought however to observe that on some small blocks of 
stone there are to be seen scratches and grooves quite like 
those found on moraine blocks. But in this case these 
grooves must have been formed either by the slipping of 
-the earthy layers or through the agency of river ice.^ 

"In the north part of the tundra I could never 
distinguish among the stones washed out from the 
sand any blocks of granite or gneiss. For the most 
part they consisted of different kinds of basalt with 
numerous cavities containing calcspar and zeolites. 
Besides, there occurred especially at Cape Schaitanskoi a 
not inconsiderable number of blocks of marl and sand- 
stone containing fossils, partly of marine oiigin, partly 
containing tree-stems more or less carbonised or petrified. 
Pieces of brown and common coal were also found here 
in considerable numbers. 

^ Nordenskiuld is of opinion that Siberia, during the European 
Glacial period, had about the same climate as at the present time, 
and that the former great extension of the glaciers in Europe 
depended only on local cinmmstances. 
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" On the 26th August, early in the morning, our future 
pilot arrived, accompanied by five other Russians settled 
in that quarter. Naturally the guests were entertained 
immediatelv in our tent as best we could, and the con- 
versation was lively. They informed me that at 
Goltschika there lived a *prikaschik' together with three 
labourers for hunting and fishings ^nd at Sverevo only an 
old man and his son ; the old simovies farther to the north 
were now abandoned. Natives (Samoyedes, Dolganes, 
Yakuts,) on the other hand often come down from the 
tundra to the strand, but their numbers had of late 
years been considerably diminished by a severe small-pox 
epidemic, which raged especially among the Samoyedes. 

" After talking for a while with our guests, who were 
friendly and exceedingly interested in our journey, we 
went on, the weather being calm and exceedingly fine, to 
Cape Gostinoi, where we halted at noon. While sailing 
along we observed, for the first and last time during our 
voyage up the Yenissej, a remainder of the winter's 
enormous snow-covering in a deep cleft cut out .of the 
tundra near the strand. At our resting-place was found 
the first granite block among those washed from the 
sandy stratum of the tundra. The bush vegetation on 
the banks of a river debouching here was specially 
luxuriant, and among the bushes was found a raspberry 
leaf {Ruhus Arcticus) and plants of Angelica^ Cortusa, 
&c., four feet high. 

" Having rested for a while at this place we sailed on, 
and after various deviations in the darkness and fog of 
the night landed on a low promontory near the mouth of 
the Jakovieva river. A close mist compelled us to pass 
the night here, although the place was nearly bare of 
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vegetation, and driftwood was found in so limited 
quantity that the wood required for cooking could 
scarcely be found. To judge by the quantity of rem- 
nants of fish found on the strand, an abundant catch of 
sturgeon appeared to have been lately made by the inha- 
bitants of the neighbouring siniovie Jakovieva, which 
was said to be inhabited by two Russians and two 
Samoyedes, 

" We halted next at a specially attractive fishing 
station on a small sound among the Briochovski Islands, 
the most northerly in the island labyrinth which occupies 
the channel of the Yenissej between 6 9 J* and 70 J* N.L. 
The fishing was, however, finished for the season, and the 
place accordingly deserted. But two small houses and 
several huts, all in good condition, stood on the bank, 
and, together with a number of large boats and wooden 
vessels intended for salting fish, gave evidence of the 
employment that had been carried on here. 

**0n the 28th of August we rowed on between a 
number of islands, covered with a luxuriant vegetation, 
and commonly ending towards the river with a bold 
escarpment from which large masses of peat had tumbled 
down here and there. At such places it could be seen 
that the island originally formed a sand-bank thrown 
up by the river, which in course of time was covered 
first with masses of driftwood, and afterwards with a 
luxuriant vegetation which gradually gave rise to a 
thick layer of peat not yet completel)' decayed, of 
which the part of the island lying above the surface 
of the water is for the most part formed. 

"Towards evening we lay to at the Nikandrovska 

ands neai* a fishing-station still occupied, the inhabi- 
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tants of which were engaged in drawing a net as best 
they could. For a silver rouble I bought here nine fat 
inuksuns and tschirs, weighing together 25 lbs., yet the 
price demanded of a foreigner was naturally twice as 
great as the common one. The Yenissej is famous for its 
richness in large eatable varieties of fish, and I was much 
disappointed that my own and my comrades' complete 
unacquaintance with the art of fish culture prevented us 
from bringing to Sweden, as I wished, impregnated roe 
at least of the giant-like Njelma of the Yenissej, probably 
the largest and finest of its family. During our voyage 
up the Yenissej I caused specimens of all the varieties of 
fish I could obtain to be carefully placed in a barrel filled 
with spirits. 

" Like most of the dwellers on the lower course of the 
Yenissej the inhabitants of the Nikandrovska fishing- 
station kept a number of dogs, which appeared to be of 
the same race as those used in Greenland for draught. 
The dogs are used in summer to tow boats along the 
banks up the river, and during winter for general trafiic. 
The dog, however, is considered, for reasons already 
stated in the introduction to Middendorff^'s Siherische 
JReise, quite useless for long journeys over uninhabited 
tracts if no opportunity of fishing or hunting occurs in 
the course of the journey. In such cases reindeer are 
always employed. 

" Early next day we sailed, or more correctly, rowed 
on, the weather being calm and very fine. We halted at 
noon at a now deserted simovie on the southern part of 
the island Sopotschnoj. Thence we proceeded first to 
Cape Maksuninskoj, where we visited a Samoyede family 
who had here set up their skin tent in order t/o collect the 
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necessaxy winter stock of fish, then to Tolstoj Nos, a 
still inhabited, well built simovie, where the people re- 
ceived US in a very friendly manner and with great 
interest and surprise informed themselves regarding our 
journey. About two miles north of the settlement there 
was a beautiful chapel-like monument over one of the 
many who during the last century had been exiled hither 
for political reasons. He had, according to the inscrip- 
tion, first been hanged in the neighbourhood of the place 
where he lies buried, by the order of the authorities, but 
was afterwards declared innocent. This memorial was, 
singularly enough, the first indication which met us of 
a class of society which is so important in Siberia in all 
social respects, 

" We were informed here that the last steamer had 
passed the place five days previously, and was now lying 
some leagues farther up tlie river. I was therefore com- 
pelled to go on without delay, and after twenty-six hours 
sailing and rowing, interrupted only by short visits to 
land, at length on the 31st of August, at nine o'clock in the 
morning, we came up with the steamer, Alexander, which 
we had been eagerly pursuing for the previous two days. 
Of this steamer the merchant, Ivan Michailovitsch Jar- 
menieff*, was master, and we were received by him with 
all conceivable good will, as indeed we were during 
the whole of our Siberian journey continually by all 
classes, high and low alike. 

'* We were yet far to the north of the Arctic circle, 
and as many perhaps imagine that the little known 
region we were now travelling through, the Siberian 
ttmdra, is a desert wilderness covered either by ice and 
snow, or by an exceedingly scanty moss vegetation, it 
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perhaps may not be unsuitable to state that this is by 
no means the case. On the contrary, we saw snow, as 
has been mentioned before, duriug our journey up the 
Yenissej only at one place, in a deep valley cleft some 
fathoms in breadth, and the vegetatiou, especially on 
the islands which are overflowed during the spring 
floods, is distinguished by a luxuriance to which I 
have seldom seen anything comparable. 

" Already had the fertility of the soil and the immea- 
surable extent and richness in grass of the pastures drawn 
forth from one of our walrus-hunters, a middle-aged man« 
who is owner of a little patch of ground among the fells 
in northern Norway, a cry of envy at the splendid land 
our Lord had given * the Kussian,' and of astonishment 
that no creature pastured, no scythe mowed, the grass. 
Daily and hourly we heard the same cry repeated, and 
in even louder tones, when some weeks after we came to 
the grand old forests between Yenisseisk and Turuchansk, 
or to the nearly uninhabited plains on the other side of 
Krasnojarsk covered with deep tchemo-sem (black'earth) ; 
equal without doubt in fertility to the best parts of 
Scania, and in extent surpassingj^the^ whole Scandinavian 
peninsula. This judgment formed on the spot by a 
genuine though an illiterate agriculturist is not without 
interest in forming an idea of the future importance of 
Siberia, 

"In the summer of 1875 three different Russian expe- 
ditions traversed Sil)eria with the view of inquiring 
into the possibility of an improved river communication 
within the country. These expeditions have, according 
to unofficial communications made to me in Yenisseisk, 
arrived at the result that it is possible for an aggregate 
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sum of 700,000 roubles to render the Angara, a tributary 
of the Yenissej, the navigation of which is rendered 
difficult by cataracts, or more correctly rapids, navigable 
to the Baikal Lake and to connect the Obi with the 
Yenissej and the Yenissej with the Lena. How great 
an extent of territory the river communication thus pro- 
vided would embrace may be seen from the fact that 
according to the calculation of the academician von Bacr 
the Obi-Irtisch and the Yenissej drain an area larger 
than the combined river territories of the Danube, the 
Don, the Dneiper, the Dneister, the Nile, the Po, the Ebro, 
the Rhone, and all the rivers which flow into the Black 
Sea, the Sea of Marmora and the Mediterranean. Part 
of the territory in question indeed lies to the north of 
the Arctic circle, but here too there are to be found the 
most extensive and the finest forests on the globe ; south 
of the forest region proper, level, stone-free plains covered 
with the most fertile soil stretch away for hundreds of 
leagues which only wait for the plough of the cultivator 
to yield the most abundant harvests, and farther south 
the Yenissej and its tributaries flow through regions 
where the grape ripens in the open air. As I write this, 
I have before me a bunch of splendid Siberian grapes. 

"The steamer Alexander was neither a passenger 
nor a cargo boat, but formed a movable warehouse pro- 
pelled by steam, the master of which was not a seaman, 
but a friendly merchant, who clearly did not take much 
concern with navigation, but more occupied himself with 
goods and trade, and was also seldom styled by the crew 
captain (kapitan), but generally master (Jiosain.) The 
equipment of the vessel itself corresponded to this state 
of thingp. The whole fore-cabin waa fitted up as a 
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store, with shelves for the goods along the walls, a 
common desk, &c. The after-saloon was employed as 
a counting-house, writing and bedroom for the master, 
and was besides also over-filled with various kinds of 
goods, spirit casks, &c. There was thus no place for 
passengers, and at the first instant, after we lay along- 
side the steamer, with the Swedish flag hoisted, the 
* master's ' reception of us was by no means specially 
friendly. At the beginning he was even not disposed to 
take us along. But I had scarcely succeeded in explain- 
ing to him, by the help of our pilot, Feodor, and a 
Swedish-Russian dictionary, what sort of people we^ 
were, and what journey we had made, before all was 
completely altered, and from that moment we had in 
our * master ' the most agreeable and accommodating 
host we could desire. In order to make ready a place 
for us on board, a cabin before the wheel-house was 
emptied and arranged as a room for passengers. Its 
extent, however, was by no means great. At night 
we could, for instance, with difficulty lie across it on a 
bed made of boards, which took up nearly the whole 
cabin. Our walrus- hunters at first found room where 
they could in the engine-room, and they were well 
taken care of by the engineer. Afterwards we obtained 
another, some what more roomy cabin, and our walrus- 
hunters got that which we had at first. 

" The nautical command on board was in the hands of 
two mates of stately and original appearance, clad in 
long caftans, who each during his watch sat on a chair 
at the wheel, generally smoking a cigar, and, with the 
most careless appeai^ance in the world, exchanging 
jokes with people descending the stream. A man stood 



302 NORDENSKIOLD'S ARCTIC VOYAGES. [chap. 

continually in the fore trying the depth with a long pole. 
For in order to avoid the strong current of the deep 
main stream, the course was never taken on the deepest 
part of the river, but as near the bank as possible, often 
so near that it was almost possible to jump ashore, and 
that our Nordland boat, which was towed by the side 
of the steamer, was occasionally drawn over land. The 
Alexander had besides in tow at first one, afterwards 
two, lodje, almost of the same size as the steamer itself, 
intended for the reception of the fish bought during the 
voyage, which generally were salted and prejJared on 
•board. The whole way between Yenissoisk and the 
sea there was not a single jetty, and therefore both 
steamer and lodje had in tow a number of large and 
email lighters and boats intended for communication 
with the lani 

"Siberia, and especially the river territory of the 
Yenissej, possesses rich coal-seams, which probably ex- 
tend under a great part of the Siberian plain, but as 
yet are not worked, and are little valued. Like all the 
other steamers on the Siberian rivers, the Aleocander on 
that account was fired not with coal, but with wood, of 
which, if I recollect right, 180 measures went to the 
voyage up the river. The steamer could, however, 
carry but a small part of this quantity at one time, for 
which reason frequent halts became necessary, not only 
for trade, but also for taking fuel on board. The weak 
engine too, notwithstanding the safety-valves were, 
when necessary, overloaded with lead weights, was often 
enough unable to take all it had in tow up the stream, 
which at some places was very rapid, and in the en- 
deavour to find water without a current near the banks 
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we often went too near land, and ran aground, notwith- 
standing the steady 'ladno' cry of the poling pilot 
posted in the fore. Our advance was therefore so slow, 
that it was only after the expiry of a whole month 
that we reached the steamer's destination, the town 
of Yenisseisk, situated about 1,000 English miles from 
Dudino. 

"Under such circumstances most steamboat passengers 
would have been impatient and annoyed. To us, on 
the contrary, the delay was welcome, inasmuch as we 
thereby had an opportunity of extending our exami- 
nation of the flora and fauna of the Yenissoj river valley 
beyond the 60th degree of latitude. It is easy to 
B6e that part of these researches will be of practical 
interest ; for instance, those made by Dr. Lundstrom on 
the flora of northern Yenissej. 

" Our knowledge of it is founded hitherto on observa- 
tions made by scientific men (Middendorff*, Schmidt, &c.) 
who have visited these regions for other purposes, and 
had opportunities of directing their attention to the 
flora only in passing. Dr. Lundstrom's main object, on 
the contrary, was exclusively botanical (he had pre- 
viously made himself familiar with the Arctic plant 
world by tours in Lapland, and in his native district 
Norrland), and as during the journey up the river he 
came from the northerly regions, poor in species, to the 
southerly, rich in species, it was easier for him than for 
one who travelled in an opposite direction to fix the 
limits of a large number of species of general occur- 
rence, common to Siberia and Scandinavia. Abundant 
botanical and climatological material has been collected 
in this way, and when it is worked out it is easy to 
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see what new light a comparison of the distribution of 
plants towards the north within our own cultivated land 
and the desert regions of Siberia will spread over the 
question of the possibility of cultivating the latter 
country. I may here be permitted to state that, con- 
trary to what might have been supposed beforehand, 
the northern limit of many plants in Siberia is situated 
farther to the north than in Sweden. To a certain 
extent this may indeed depend on the transport of 
seeds with the great river from more southerly regions ; 
but it shows too that the severe winter of Siberia has 
by no means any specially unfavourable influence on 
the summer's growth. 

" Immediately after we came on board, the steamer 
weio:hed anchor and steamed to the church village 
Dudino, situated some leagues farther up the river at 
the mouth of the tributary Dudinka. The village con- 
sists of some few houses, inhabited by an influential 
merchant, Sotnikoff", two priests, a magistrate {smotmtel), 
a couple of exiles, some labourers, and natives. Sotni- 
koff carries on an extensive and profitable trade with 
the natives in the whole of the surrounding district, 
bartering grain, cloth, tea, sugar, iron goods, powder, 
lead, brandy, &c., for furs, fish, and mammoth tusks, 
&c., which are afterwards sent by steamer first up the 
Yenissej and afterwards, by different means of com- 
munication, to China, Moscow, Petersburg, &c. He is 
much praised by the academician Schmidt in his well- 
known account of his expedition for the exhumation of 
a mammoth found near the mouth of the Yenissej, for 
the liberal and energetic way in which he furthered 
the work of the expedition. Evcji to us the simple,. 
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straightforward merchant was particularly accommo- 
dating and hospitable^ and I must add that we met 
with the same reception from all the other notabilities 
of the place. ITie friendly clergyman, who was much 
interested in our journey, even performed a short 
thanksgiving service on board the steamer for the 
successful issue of our expedition, without accepting 
any special honorarium. 

"As in the simavies situated farther to the north, 
the houses in all the villages on the Yenissej are 
built of logs in much the same style as the dwellings 
of the well-to-do peasants in Russia, pretty close 
together, with the richly-carved gable to the street 
or lane. Except for the cockroaches that crawled 
round everyivhere, the interiors of the houses were very 
clean, and the walls were adorned with numerous, if 
not very artistic, photographs and engravings, for the 
most part of the imperial family, remarkable Russian 
notabilities, often in generals' uniform, scenes from 
Russian history, &c. Richly decorated sacred pictures 
were always found placed in a corner, and before these 
there hung some small oil-lamps or little wax-lights, 
which were lighted on festivals. Sometimes the floor, 
at least in the principal room, was covered with furs. 
The bedstead was generally formed of a couch near 
the roof, so large that it occupied a third part or a 
half of the room, and so high from the floor that 
a man could go upright imder it. Food was cooked 
in large ovens which were fired for that purpose daily, 
and at the same time warmed the houses. Fresh bread 
was to be had every day, and even for the household 
of the poor a large brass tea-urn was a necessary house-* 

X 
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hold article. One was certain to meet with a hearty 
and friendly reception wherever he stepped over the 
threshold, and if he stayed a short time he generally 
had to drink a g^aas of tea with his hosts, whatever 
time of day it might happen to be. The dress was 
everywhere somewhat similar to the conmion Russian 
dress; for the well-to>do, for instance, wide velvet 
trousers stuck into the boots, a shirt grandly em- 
broidered with silver in the breast and a wide caftan 
often trimmed with fur; for the poor, provided they 
were not too ragged, the same cut, but inferior, dirty, 
and torn materials. In winter, however, we were 
informed that for going out of doors the Samoyede 
pesk was common to high and low, Russian and native, 
settled and nomad. 

"At present there are only very few in these regions 
who have been exiled thither for political reasons, but 
there are many exiled criminals, and among them 
also some few Finns and even a Swede, or at least 
one who, according to his own statement in broken 
Swedish, had formerly served in the King's Guard at 
Stockholm. Security of person and property was in 
all cases complete, and it was remarkable that there 
appeared to be no proper distinction of caste between 
the Russian-Siberian natives and those who had been 
exiled to these regions for breaches of the law. Little 
interest appeared to be taken in finding out what crimes 
had caused the exile. On making inquiry on this point 
I commonly got the sufficiently elastic reply, * for bad 
behaviour.* 

. "I have already stated that mammoth tusks here 
form an important article^ of commerce. They appear 
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also to occur in great numbers on the tundray though 
the badness of the communications often renders their 
removal impossible. Though this is the proper mam- 
moth region, it is believed that large pieces of the 
skeleton are very uncommon, especially such as still 
have the flesh, hide, and hair upon them. It was 
for instance on the peninsula between the Obi and the 
Yenissej that the famous Trofimoff* mammoth find was 
made, and in the neighbourhood of the same place was 
found the mammoth which gave occasion to Schmidt's 
expedition. It is besides probable that the nomad 
native here has the same indisposition to inform the 
Tchinownik (ofl&cial) of a large mammoth find as the 
Swedish peasant had in former times, and still ha^ in 
certain districts, to give information of the discovery 
of a supposed vein of ore. 

" On the 4th September, the weather being splendid, 
the Alexander again weighed anchor and steamed 
southwards. 

" The landscape now began by degrees completely 
to alter its character. On most maps indeed the limit 
of trees is drawn at that considerable bend which 
the Yenissej makes immediately west or north-west of 
Dudino, and here for the first time are found numerous 
pines, seldom more than twenty feet high. They 
covered the heights with a scattered and by no means 
specially striking vegetation which completely lacked 
the luxuriant character which marked the willow and 
alder thickets farther to the north. Some few leagues 
to the south of Dudino, however, the pine-forest 
was already magnificent, although the place is north 
of the Arctic circle. It is here that the forest proper 

X 2 
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commences, the most extensive forest in the world, 
stretching with few interruptions across the whole of 
Siberia, in one direction from Ural to the Sea of Ochotsk, 
in the other south of the 58th or 59th degree of latitude 
and north of the Arctic circle ; indeed at several places, 
for instance at the rivers Chatanga and Lena, beyond 
it or to the neighbourhood of 72"" N. Lat., that is, 
to the mouths of the Chatanga and Lena, more than 
sixty miles to the north of the North Cape. 

"During our boat and steamer journey up the 
Yenissej we had hitherto only landed either on the 
eastern bank of the river, which was everywhere high, 
or on some of the numerous islands which at certa.in 
places occur in the river where it widens almost to a 
lake. On the 7th September we had an opportunity of 
landing on the western bank of the river which, like the 
western bank of most of the rivers rjinning from south 
to north, consists of ground almost on a level with the 
water, and of low-lying tracts overflowed in spring. 
This meadow land was now covered partly with an 
extraordinarily luxuriant carpet of grass, of course un- 
touched by the scythe, partly by an exceedingly peculiar 
bush vegetation of equal height, among which we found 
a great number of herbaceous plants known in Sweden, 
here from six to eight feet high. Close thickets of 
a beautiful straight-stemmed willow often alternated 
with even turf of a lively green, and one smbll stream 
of water fell into the Yenissej in such a way that the 
whole had the appearance of a very beautiful park 
carefully kept and watered. On the eastern bank again 
the ancient forest proper commenced at the river bank. 
Here nature had a quite different character — grand and 



▼II.] DANGERS OF THE FOREST. 309 

gloomy. The forest consisted mainly of pines already, 
from a point north of the Polar circle, often of the most 
colossal dimensions — but in such cases many times 
grey and half withered by age. Between these the 
ground was so covered with fallen branching stems, 
some of them fresh, others half rotten or wholly changed 
into mould, held together only by the bark, that one 
could only force a way with difficulty, and with the 
danger of breaking his legs, in the thicket of logs. 
Besides, the fallen stems were everywhere covered, many 
times even concealed, by an uncommonly luxuriant moss 
vegetation, while lichens occurred only very sparingly, 
in consequence of which the pines wanted the shaggy 
covering common in Sweden, and the bark on the birches 
which were visible here and there among the pines 
had an uncommon blinding whiteneas. When one goes 
into this unvaried forest a little way from the river he 
ought to see that he has a correct knowledge of- the 
points of the compass — a mistake here might carry 
him in a direction where for a distance of a hundred, 
perhaps two hundred leagues, there is no chance of 
meeting with an inhabited place. In speaking of the 
vegetation of those regions it may be mentioned that in 
the north forest region along the river bank there is 
great abundance of wild currants, both red and white, 
exceedingly well-tasted and of dimensions exceeding 
even the largest varieties of cultivated fruit I have had 
the opportunity of seeing. 

" Ever since we left Jcvremov Kamen, near the mouth 
of the Yenissej, we had seen no solid rock, but on the 
8th we saw, on the eastern bank, rocks in situ. Here, 
as at a number of the other places where we landed. 
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we made a rich collection of land Mollosca. By these 
collections, which have been handed over to be worked 
out by our skilful molluscologist Dr. C. A. Westerlund, 
at Bonneby, the known Mollusc-£Eiuna of northern Siberia 
will be considerably increased, and many erroneous views 
concerning the geographical distribution of this interest* 
ing animal group rectified. The same holds good of 
various other land or fresh-water yertebrates, of which 
considerable collections were made, which have been 
handed over to specialists to be worked out 

** After halting at about ten diiSerent simavies, or 
fiahing-places, for a longer or shorter time, we came, on 
the 12th September, to a simavie — Silivanskoj, exclu- 
sively inhabited by Skoptri. The Russian orthodox 
Church is, as is well-known, tolerant towards foreigners 
of other religions — ^Lutherans, Catholics, Jews, Mahom- 
medans, Buddhists, Schumans, &c., but, on the other 
hand, persecutes, quite in the same way as was formerly 
done in the Protestant world, sectaries within its own pale 
with temporal punishments on earth, and with threaten- 
ings of eternal suffering in another world. Especially in 
past times have a large number of sectaries been sent to 
Siberia; and here, accordingly, are sometimes to be 
found thriving settlements inhabited exclusively by a 
certain sect. Such is the Skopt settlement at SUivanskoj, 
where, however, it may be remarked that the nature of 
the religious delusion in this case brings upon them the 
severity of the law or the administration. For on the 
ground of a text in the gospel of Matthew, interpreted 
in a surprising way, all Skoptzi subject themselves to a 
self-mutilation, in consequence of which the sect can 
only exist by new proselytes; and remarkably enough 
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these fanatics, in spite of all persecution, or perhaps just 
on account of it, still, in fact, find followers. A number 
of the Skoptzi are natives of Ingennanland, and so I 
could, without difficulty, converse with them. They 
informed me that they had, *for righteousness' sake,' 
been torn from their homes, imprisoned, flogged, and sent 
to Siberia. Here they had, by industry and perseverance, 
succeeded in attaining a certain degree of prosperity, 
were hospitable and friendly, and bore their hard fate 
with resignation, assured that, in another life, they would 
have a rich compensation for all their sacrifices, suffer- 
ings, and misfortunes here below. They did not them- 
selves kill any warm-blooded animal, * for it was a sin 
to kill what the Lord had created ; ' but this did not 
prevent them from killiug and eating fish, nor from 
selling to us — who in any case were lost beings — for 
eighteen roubles a fine fat ox, on condition Jthat our 
own people should slaughter it. Their dislike to animal 
food had, besides, the good result of inducing them to 
cultivate the soil. Round the huts, therefore, were to 
be found patches of land with potatoes, turnips, and 
cabbages, although the settlement was situated in the 
latitude of Avasaxa, that is to say under the Arctic 
circle. 

** Later in the day we came to the Troit monastery, in 
former times renowned and rich, but now inhabited by 
a single monk, the prior himself. He was an aged and 
venerable man, and received us in a hospitable and 
friendly manner. The guest-house was adorned with 
many paintings of Siberian bishops. There was a 
portrait of a Russian czar in powdered hair and scanty 
military uniform, with blue grand-cross riband. It was 
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a likeness of Czar Paul, but, by some mistake, the 
Skoptzi had got it in their heads that the picture repre- 
sented their holy prophet, Czar Peter III., whose history 
the Skoptzi had completely altered in accordance with 
their idea of the world. An educated man, who belonged 
to this sect, and was on this account banished to North 
Yenissej, informed me in all seriousness, that Czar Peter 
III. was not murdered, but was knouted, and sent to 
Siberia, all on account of his holiness ; and it happens 
as a result of all this that the portrait of Czar Paul 
in the Troit monastery has become a sacred picture 
to which prayer is offered. 

" I have already referred to the rich abundance which 
the Yenissej yields of uncommonly fine varieties of 
fish, and stated that we made as complete a collection 
of them as possible during our river journey. The 
slow voyage of the steamer in search of fish was besides 
utilised « by mc in collecting statements regarding the 
names, selling price to the steamer, and size of the most 
important varieties of fish. These are to be found in 
the following table : — 



Species of 
Coregonus. 



Njelma 

Tschir 

Omul 

Muksun, 

Salmon (Taimen) . . . 

Sterlet ...... 

Stui^eon 

Sil j (young of Coregonus) 



v 



Common 
Weight, 


Greatest 
Weight 


13 lb. 


501b. 


6 „ 


25 „ 


4 „ 


3 „ 
12 „ 


16 „ 


80 „ 


3 „ 


30,,^ 
280 „ / 


16 „ 







Pric«. 



80 kop. per pood. 



10 
2 
9 



>i 



if 



if 



each. 



99 



99 



150 kop. per pood. 



— 40 



» 
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" The trade is carried on so that the goods which are to 
be bought are valued in money, but payment is made in 
goods after the merchant's valuation, on which account 
the true price is perhaps considerably lower than that 
here given. 

" After the numerous crew of the Alexander and the 
hdje had with great devoutness attended divine service 
in the church of the monastery and in a neighbouring 
chapel, where the holy founder s dust is preserved, after 
we had seen various remarkable things belonging to the 
monastery, among them an exceedingly well preserved 
Slavonic Bible from the sixteenth century, and after I 
had paid a visit, along with the captain, to an old 
cripple, who in his youth had made a pilgrimage to 
Jerusalem, we steamed on. As was usual, we went 
ahead only slowly in consequence of the strong current 
and the frequent delays, which of course were taken 
advantage of by us for making excursions, talking with 
the natives, &c. These consisted partly of Eussian 
settlers, partly of natives, 'Asiatics,' who, some on 
their own account, others in the service of Russians, 
had settled here for the summer to fish in the rivers. 
In such cases they lived in tents of quite the same form 
as the Lapp Kota. The Samoyede tent is commonly 
covered with reindeer skins, the Ostiak tent with birch 
bark. There is always to be found in the neighbourhood 
of the tent a large number of dogs, which are employed 
in winter for general purposes, and in summer for 
tracking boats against the current, a means of pro- 
pulsion on water which highly surprised our walrus- 
hunters. For this purpose a sufficient number of dogs 
are harnessed to a long line, one end of which is 
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fastened to the stem of the boat. The dogs then go 
forward on the level strand, where veritable dog-paths 
are formed in this way, and the boat, which is not deep 
in the water, is kept afloat at a suflicient distance from 
the bank, and is . managed by a person sitting in the 
stem. The boats are often hollowed out of a single 
tree-stem, and may be nevertheless, thanks to the 
dimensions of the wood in those regions, of very 
beautiful form and very large. The dogs have a strong 
resemblance to the Eskimo dogs in Greenland, which are 
also employed as draught animals. The fact perhaps 
may be regarded as a proof that the same climatic 
relations and similar ways of employing a species of 
animal produce similar races. We are informed that 
at the present time most of the natives who come in 
contact with the Russians profess Christianity. That 
many heathenish customs still survive is shown for 
instance by the following incident. At a simoviey 
where we landed for several hours on the 16th September, 
we found as usual a burying-place in the wood near the 
houses. The bodies were placed in large coflSns above 
ground, with a cross nearly always erected beside them. 
At one of the graves a sacred picture was affixed to the 
cross, which must be regarded as a further proof that a 
Christian reposed in the coffin. Notwithstanding thi^, 
some clothes which had belonged to the deceased were 
found hanging an a bush at the grave, together with a 
bundle containing food, principally dried Jish. At the 
graves of the well-to-do natives we learn that the 
survivor even places some rouble notes beside the food, 
that the departed may not be altogether devoid of ready 
money on his entrance into the other world. But that 
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grand clothes are not looked upon as any special recom- 
mendation by St. Peter is evidenced by the exceedingly 
dirty, ragged, and mended condition of the garments 
hung up at the grave. 

" Hitherto during our voyage up the river from 
Dudino we had had very fine, often warm, autumn 
weather. The first frost south of Saostrovskoj occurred 
on the night before the 20th September, and from that 
day the temperature of the nights was generally under 
the freezing-point. The days, however, were still warm 
and fine. The fall of rain was slight. 

" On the 20th we anchored at the mouth of one of 
the largest tributaries which the Yenissej receives from 
the east, namely the Podkammenaja Tunguska. Im- 
mediately below a welcome opportunity offered of 
making soundings right across the river which was here 
somewhat over a kilometre in breadth. A short distance 
from the western bank the lead gave four fathoms, the 
depth then diminished to two and a half fathoms, but 
afterwards increased to seven fathoms. At many other 
places soundings were made which appear to confirm 
the statement of the pilots, that the depth of the river 
up to Yenisseisk is sufficient even for vessels of con- 
siderable draught. In order to establish this with full 
certainty, however, and to ascertain the most suitable 
course for navigation, there are wanted far more compre- 
hensive hydrographical surveys than those which we had 
the opportunity of making in passing. 

"As I have already stated, luxuriant patches of 
potatoes and cabbage were met with at the Skopt colony 
north of the Arctic circle, and the farther south we came 
the more did such patches increase in number and size. 
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There is no proper cultivation of grain at present until 
we come to Sykobatka, situated in the sixtieth degree 
of latitude, but without doubt in the future, when the 
woods and mosses are diminished ^ a profitable agricul- 
ture may be carried on much farther to the north. 
Already from this point, where cultivation is now carried 
on to the southern boundary of Siberia, or more correctly 
to the steppe lands of Central Asia, we have at most 
places more than six hundred miles, and if we consider 
that a belt of land of this breadth, for the most part 
covered with splendid, easily cultivable soil, stretches 
right across the whole of Asia from Ural to the Pacific, 
we may form an idea of the extensive field of conquest 
for the plough to be found in these regions, and the future 
which, some time, ought to open for them. 

''Immediately south of Sykobatka we passed .the 
church village of Nasimovskoj and a now deserted gold 
washing * residence ' situated right opposite to it, called 
after the first conqueror of Siberia, Jermakova. It ori- 
ginated from the discovery of sand-beds rich in gold in 
a pretty extensive territory situated on an eastern tribu- 
tary of the Yenissej, which before the discovery of Cali- 
fornia was said for a short time to be the richest gold 
country in the world. Here, within a limited period 
many colossal fortunes were made, and the stories of the 
hundreds of poods which were washed one year or an- 
other, and the fast, reckless life led by those to whom 
the great prizes of the gold- washing lottery fell, still form 
a favourite topic of conversation in the region. Many 
of the once rich gold-washers have been ruined in the 
struggle to win more, and others who succeeded in 
xetaining their gold ' pood,' — ^that is the mint unit gold- 
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washers prefer to use in conversation — have removed to 
Paris, Petersburg, Moscow, Omsk, Krasnojarsk, &c. All 
the * residences,' therefore, are now deserted, and on the 
eastern bank of the river form a row of half-decayed 
wooden edifices surrounded with young trees, after which, 
soon enough, only the tradition of the former period 
of prosperity will be left standing. In one respect, 
however, these gold-washers have exerted a powerful in- 
fluence on the future of the country. For it is by them 
that the first pioneers have been scattered in the wilder- 
ness, the first seeds sown of the cultivation of the region. 
" At many places along the river there is to be seen 
besides another peculiar memorial, dating chiefly from 
the time when workmen by thousands were yearly assem- 
bled at the gold-washing places — colossal flat-bottomed 
boxes formed of logs, here called 'barks,' which lie drawn 
up on the banks in a state more or less decayed. They 
have been employed for the transport along the river of 
the necessaries of life from southern Siberia — and one 
may get an idea of the quiet flow of the Siberian rivers 
so suitable for water communication, from goods having 
been carried in this way as far as to the most northerly 
simovies on the Yenissej along the main river from re- 
gions lying south of Minusinsk, near the Chinese frontier, 
and along its tributary the Angara from the Baikal Lake — 
indeed from beyond it, for even the river Selenga, which 
falls into it from the south, is navigable for a good part 
of its course. In order to render the river navigable 
from Yenisseisk there are required, however, as I have 
already stated, some operations, inconsiderable in com- 
parison with the importance of the object, for clearing the 
channel. * Barks ' of medium size, built in Minusinsk 
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for the transport of grain, cost 300 roubles, load 130 
tons, and are managed during their passage down the 
river by fifteen men. After reaching their destina- 
tion they are sold, if a buyer can be found, for a few 
roubles. Notwithstanding their awkward form they are 
very suitable for the river traffic in question — and they 
would be still more so if twenty or thirty such craft were 
formed into a train and towed by a small tug like those 
employed in the archipelago of Stockholm. In this way 
the number of the crew on each * bark ' might be dimi- 
nished one-third — and the cost of transport, already low, 
be further reduced. 

"Since the 20th September night frosts had often 
occurred, which naturally diminished the collections 
made during excursions from the halting-places. We 
were therefore more impatient than before to reach our 
nearest destination. The rapid current and the frequent 
halts, however, still delayed our journey, so that the 
anchor could not be let go at the town, Yenisseisk, until 
the 3l8t September. Here we stayed several days for 
the purpose of getting news from Europe, inspecting 
some fine collections in natural history made in the 
neighbourhood by an exile, Herr M. Marks, settling our 
affairs, &c., in connection with which I ought to mention 
Herr Balangin, the owner of the Alexander, who declined 
to receive any fare for our long voyage in his steamer, so 
that I, instead, handed over to him and the excellent 
captain, Herr Jarmenieff, as a memorial of it, the Nord- 
land boat in which we had begun our river journey and 
which had afterwards been brought along in tow. 

" Our home journey was afterwards continued over 
land by Erasnojarsk, Tomsk, Omsk, Tjumen, Ekaterine* 
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burg, Tagikk, Perm, Kasan, Nischni-Novgorod, Moscow, 
Petersburg, and Helsingfors to Abo, and thence by 
steamer to Stockholm." 

For this voyage, from Norway to the mouth of the 
Yenisscj, whereby a sea route to Siberia was inaugurated, 
Nordenskiold received in January, 1876, the thanks of 
the Russian Government. 



CHAPTER VIII. 

SECOND VOYAGE TO THE YENISSEJ IN 1876. 

The success of Nordenskiold's expedition to the Yenissej 
in 1875 was complete, but there were some who urged 
that it was dependent on an unusually favourable state of 
the ice. Nordenskiold endeavoured to meet this objection 
by a reference to the voyages of the Norwegian walrus- 
hunters, of the brothers Palliser in 1869 and of Wiggins 
in 1874 in the Kara Sea. As it was the case however 
that the Yenissej had only been reached by a single 
vessel, and as besides it was desirable to carry on the 
scientific researches which had been commenced both in 
the Kara Sea and in the valley of the Yenissej, it was 
resolved to send out in 1876 two expeditions, one by 
sea and the other by land, the latter to descend the 
Yenissej and meet the former near the mouth of the 
river. Nordenskiold gave the charge of the land 
expedition to Dr. Hjalmar Th^el, who was accompanied 
by two botanists. Rector M. Brenner of Helsingfors and 
Docent H. W. Amell of Upsala, and by two zoologists, 
Dr. J. Sahlberg of Helsingfors and Candidate F. Trybom 
of Upsala. 

For the sea voyage the Ymer^ a strong cargo steamer, 
built of oak, of 40 horse-power and 400 tons burden, 
was chartered. In order practically to open this new 
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commercial route, some goods were taken on board, 
chiefly samples of Swedish manufacture, suitable for 
North Siberia. The expenses of the expeditions were 
defrayed by Mr- Oscar Dickson of Gothenburg, and 
Mr. Alexander SibiriakofF, a wealthy Siberian. 

Nordenskiold was accompanied in the Ymer by Decent 
R Kjellman and Dr. A. Stuxberg, both members 
of the expeditions of 1875, and the former of that 
of 1872-3. 

The Ymer left Tromsoe on the 25 th July going within 
the archipelago past Hammerfest to Masoe, a commercial 
settlement situated some few leagues to the south-west 
of North Cape. Besides the merchants and some half- 
score of fisher families, there is here a church, an 
hospital chaplain, and a medical man, and the place 
thus forms the farthest outpost of European civilisation 
towards the north. Here Dr. Kjellman was landed, in 
order that during the voyage of the Ymer to Yenissej he 
might commence an examination of the marine algae of 
north-eastern Norway, which had become highly desirable 
on account of the similar work which the same observer 
previously carried out in 1872-3 on Spitzbergen and in 
1875 on the coast of Novaya Zemlya. 

The Ymer remained here only as long as was necessary 
to land Dr. Kjellman, his travelling eflects and scien- 
tific equipment, and then steamed on through Mageroe 
Sound towards the east. The course was shaped for 
Pervoussmotrennaja Gora, a mountain two to three 
thousand feet high, situated on the west coast of Novaya 
Zemlya in 73° N.L., visible far out at sea. I>y the 
hunters from the plains of Northern Russia it was con- 
sidered for some centuries back, and perhaps is still 

Y 
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considered, the forepost of the world s highest mountain- 
chain, and it obtained its distinctive name, *' the first seen 
mountain," more than half a century ago, from the 
famous Russian Polar traveller. Admiral Count Lutke. 

*' With a favourable wind, a calm and completely ice- 
free sea," writes Nordenskiold, " we sighted this moun- 
tain three days after passing Nordkyn. Immediately 
after, however, we were detained some hours by a thick 
fog, which on the 30th dispersed so much that we could 
enter Matotschkin, the long, narrow, but deep sound 
which intersects Novaya Zemlya from east to west, im- 
mediately to the north of the seventy-third degree of lati- 
tude. Near the western mouth, directly opposite the river 
Tschirakina, two Russian vessels lay at anchor on our 
arrival. We halted a few moments in order — as is 
usual at such meetings in the Pola^ sea — to have a talk 
about the state of the ice, hunting, &c. The Russian 
hunters informed us that they were engaged in the 
capture of white fish, reindeer, and salmon, of which 
the last occurs at the mouths of the rivers of Novaya 
Zemlya in extraordinary abundance, and has occasionally 
been tlie object of a profitable fishery. Hitherto, how- 
ever, their success had been inconsiderable. For they 
had taken only a few salmon, of which they gave us two 
in token of welcome — a gift which was of course imme- 
diately returned. As we had not succeeded during the 
former year's expedition in obtaining from Novaya 
Zemlya any full-grown specimens of this noble fish so 
variable in its types, the gift was specially welcome to 
the zoologist, and it fell accordingly to his spirit-cisterns 
and not to the kitchen. 

*' We soon steamed on to the eastern part of the sound. 
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where we anchored in Bjeluscha Bay, which is situated 
on the north side and is well protected from winds. 
We remained here nearly a day getting the coal out of 
the hold into the bunkers, the naturalists of the expedi- 
tion employing the time as usual in dredging, geological 
excursions, &c. 

" The anchor was weighed on the afternoon of the 
31st July. Two hours thereafter the Ymer left Matot- 
Bchkin and steamed into the Kara Sea. We had up to 
this time met with only a few pieces of ice which were 
driven hither and thither by the current in the eastern 
part of the sound, but in the offing the Kara Sea was free 
of ice as far as the eye could reach. It appeared as if 
we could still reckon on open water. The course was 
therefore shaped right eastward. Within a short time, 
however, we saw in this direction the usual sign of ice — 
a white streak of light in the stratum of air nearest the 
horizon — and some hours afterwards we fell in with loose 
pieces of ice, which increased in number until th^ whole 
sea at length was so covered with closely-packed drift-ice 
that it was no longer advisable to force our way farther 
in that direction. I now endeavoured to go round the 
mass of ice in a southerly direction, but here, too, the 
Ymer soon met with unnavigable ice. It was therefore 
necessary to turn and wait at some convenient place near 
the eastern mouth of Matotschkin for a more favourable 
state of the ice. 

" In order to be in as favourable a position as possible 
for observing the position of the ice, I anchored on the 
inner side of the promontory which projects from the 
southern shore of the sound, about hnlf way between its 
mouth and Gubin Bay. There is to be seen here a 

v 2 
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ruine.d Russian hut, and the place is marked on the map 
as Rossmyslov's winter station 1768-69. 

" The sea is here rich in varying animal types, the 
land bleak and poor. The mountains for the most part 
consist of black clay-slates, probably pre-Silurian, and 
grey dolomite beds, in which I searched for fossils with- 
out success. The slates, on the other hand, were full of 
quartz veins with numerous drusy cavities whose glitter- 
ing crystalline contents gave occasion to the statement 
of the unfortunate Tschirakin, that he had found here a 
block of stone set full of the most beautiful and valuable 
precious stones — an account for which after his death he 
was bitterly reproached by his chief Rossmyslov, who 
sought in vain for the supposed treasure. 

" In one respect this part of Novaya Zemlya is of 
great geological interest. For here are to be seen no 
fewer than seven distinctly-marked beaches, situated at 
different heights above each other and showing that the 
land here has risen during the latest geological period at 
least 500 feet. With the exception of Greenland, where 
during the latest centuries a considerable sinking of the 
land has taken place, a similar raising of the land has 
been observed in most other Arctic regions, and this 
elevation has without doubt played a very important 
part in the great geological changes which have occurred 
on the surface of the globe since the close of the 
Tertiaiy period. For us Swedes the phenomenon is 
of special interest, because attention was first drawn 
to it in our country more than a century ago, and it 
then gave occasion to a violent controversy well known 
in the history of science. 

"On the 5th August at 4 a.m. we again weighed 
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anchor to steam into the Kara Sea. As there had been 
no strong westerly or south-westerly winds during the 
days preceding our departure, there was still no prospect 
of finding open water right eastward. A broad ice-free 
belt of water had in the meantime been formed along the 
east coast. I determined to make use of this in order to 
endeavour to find a way farther south over the sea, 
which this year was thought to be fuller of ice than 
usual. Most of the ice-fields were, however, already 
quite wasted away, and it was clear that they would be 
entirely melted during the remaining part of the 
summer. 

** Favoured by splendid calm weather the Ymer 
steamed rapidly forward along the coast, so that on the 
6th August the latitude of the Kara Gate was reached. 
A new attempt was made to sail right across the sea ; 
but this time too our advance was soon hindered, partly 
by ice, partly by a thick mist which rendered naviga- 
tion among the ice-fields exceedingly difficult. I was 
often compelled to let> the Ymer lie stUl in the fog 
several hours on end, and these delays afforded excellent 
opportunities for carrying on the zoological and hydro- 
graphical work. When the fog lightened a little, we 
steamed on, following the edge of the ice as far as 
possible. This soon drew to the east, and if the weather 
had been clear we would probably have been able to 
reach the opposite shore the following day. Now four 
days were required for this, so that we first sighted Cape 
Bjeluscha on the west side of Yalmal on the 10th August. 

" The sea along the coast was covered with ice-fields 
very much wasted, which at first were so scattered that 
they did not hinder our progress in any noteworthy 
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degree. At many places, however, more compact bands 
of ice extended from the coast, and the navigation was 
still rendered difficult by a fog more or less dense, which 
made it impossible to distinguish the extent and distri- 
bution of the floes from the vessel. In the attempt to 
force a passage through such a belt of only a few him- 
dred fathoms' breadth, the YmeVy at noon of the 10th, 
was beset among some pieces of thick old ice which lay 
among the thin rotten year's ice. After being beset 
about twenty-four hours, we again got free, not on the 
north, but the south side of the ice-belt, however, which 
therefore still formed an obstacle to our progress. A 
mist, besides, made it impossible to judge of the extent 
of the belt from the ship, and thus to sail round it, 
which would not, probably, otherwise have been 
attended with any difficulty or great loss of time. 

** At noon of the 12th the ice-belt lying before us 
had at last broken up — so much that we could steam 
on. The sea became more and more ice-free, so that we 
could continue our course without any deviations caused 
by ice, round White Island, past the Gulf of Obi, to the 
mouth of the Yenissej.. 

** We sighted land here on the 15th, thus exactly a 
year from the time when the rocks at Dickson Harbour 
were first seen from the Proeven. It was some hours 
earlier than the dead reckoning promised which at first 
was ascribed to the influence of an easterly current in 
the part of the Kara Sea in which we had been sailing 
during the previous days. When we came nearer I was 
surprised to see before me a plain uninterrupted by any 
ridges (osar), though I knew, from the former year's 
experience, that an elevated ridge (bergos), low indeed. 
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but distinctly marked, runs across the tundra towards 
Jevremov Kamen. Neither could we discover any of the 
numerous rocky islands that distinguish Dickson Har- 
bour. In the meantime we continued our course up the 
river along the shore, and after the lapse of four or five 
hours, obtained a highly unexpected explanation of the 
circumstances just mentioned ; for it appeared that the gulf 
at the mouth of the Yenissej, which is about seventy miles 
wide, is divided in two by an island above thirty miles 
long, which appeared to have been unknown both to the 
Russian map-makers and to the natives. That it has not 
hitherto been observed probably arises from the fact that 
it is not visible from the river bank, along which the few 
boats which traverse this part of the river appear always 
to have kept. The navigable water oa both sides is deep 
and free from shallows. This large new island ought 
clearly to be of advantage to navigation in these regions, 
forming, as it does, a welcome protection from north- 
westerly winds and sea for the vessels in the mouth of 
the river. I intend to name it Sibiriakofi"s Island, after 
the zealous and generous patron of all the Siberian 
expeditions of the present year. 

" During our voyage up the river we steamed in the 
forenoon of the 16th between Sverevo and Sopotschnaja 
where the mouth of the river, for the first time, narrows 
Korga, to a breadth of about thirteen miles. Soon after 
we anchored at Goltschika, the nortliernmost simovie at 
present inhabited on the eastern bank of the Yenissej. 
The commercial agent settled there immediately came on 
board. He informed us that during the course of the 
summer the place had been visited by three river steamers 
which had taken away the wares collected during 
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summer, and had furnished his modest store with a new 
stock. He had been told that Sidoroff had fitted out a 
vessel to convey a cargo of graphite to Europe, and that 
some foreigners had been in Yenisseisk, whence they 
intended to undertake a journey down the river to its 
mouth. Nothing more, however, had been heard of this 
journey. 

" Impatient to meet w4th my comrades as soon as 
possible, I again weighed anchor and steamed to Me- 
senkin, in the near neighbourhood, the place which, for 
the reasons stated below, had been appointed a ren- 
dezvous wdth Th^eFs party. 

" When I travelled up the river the year before T was 
incidentally informed by the natives that parts of the 
skin of a mammoth had been washed out of the tundra 
near our halting place at the mouth of the Mesenkin, which 
I had left some days before. Unfortunately, however, it 
was too late to make an examination, as the season was 
80 far advanced, and it was only by the utmost exertion 
that I could get up with the last steamer that left Dudino 
for Yenisseisk in the autumn of 1875. But of course I 
wished instead to avail myself of the opportunity which 
this years expedition ofiered to gain some addition to 
our knowledge regarding one of the most interesting 
questions of geology, and to obtain for our museums 
one of those much talked-of remains of a former period 
preserved from destruction in the frozen soil of Siberia. 
It was accordingly included in the plan of the expe- 
dition that Theel should endeavour to reach Mesenkin 
in time enough to make excavations at the place indi- 
cated. A further reason for fixing the rendezvous so 
far to the' north was the uncertainty of finding water 
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sufficiently deep for the Ymer farther south without 
soundings, which Th^el's party were to carry out during 
their boat journey down the river. 

" A couple of hours after leaving Goltschika I anchored 
at Mesenkin, where some Russians — among them Feodor, 
my attendant from the previous year — and a number of 
natives happened to be assembled. We, however, did 
not meet with our comrades, and none of the inhabitants 
had heard anything of them.'' 

Nordenskiold made an excursion to the place where 
the mammoth hide was said to have been found, and 
succeeded in digging out of a newly-formed sand-bank a 
couple of large and a number of small pieces of hide 
which appeared to have been recently washed by the 
spring floods to the place where they were found from 
some point higher up the valley. He also got from the 
natives some pieces of hide and two fragments of bone, 
the only parts of the skeleton that had been discovered. 
On the morning of the 17th August the Ymer started 
in order to proceed farther up the river. In the neigh- 
bourhood of Jakovieva the depth, which up to this point 
had been from five to twelve fathoms, began to diminish. 
A dense fog rendered navigation very difficult, and after 
running aground several times in the search for a deeper 

channel, and being warped off again without damage, 
the Ymer returned to the former anchorage off the 
Mesenkin. 

Nordenskiold now determined to await the arrival of 
Th^eFs party at the appointed rendezvous, and to em- 
ploy the time in discharging the Ymers cargo at the 
simovie Korepovskoj, situated a little to the south of the 
Mesenkin, and to leave them under charge of the guide 
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Feodor, who lived there, and was considered trustworthy. 
It was necessary to do this because the last steamer for 
the season had already gone up the river. The landing of 
the goods was commenced on the 21st and finished on the 
evening of the 23rd August. There being no return cargo 
to be had, the Ymer was again ready to sail on the 25th, 
and dropped down the river to the mouth of the Mesen- 
kin. Not finding the overland party there Nordenskiold 
made another attempt to ascend the river but did not 
get so far south as before, anchoring between Orlovskoj 
and Gostinoi. 

" I chose this place," he writes, '^ on account of some 
hon^ findsy which during a preceding excursion had been 
made in a valley on the tundra near by. The following 
days, were devoted to excursions which yielded interest- 
ing information regarding the geology of the* tundra^ 
and an exceedingly rich collection of sub-fossil shells 
which were found in the tundra sand. 

" By the word tundra are denoted, as is well known, 
the immense plains in Russia and Siberia lying between 
the limit of trees and the Polar sea. The ground at 
least in the northern portions of the Siberian tundra is 
constantly frozen at a limited depth, but it bears during 
summer a vegetation of low bushes, mosses, and grass, 
which yields summer pasture to numerous herds of rein- 
deer, some wild, others tame, which wander about here. 

" On the eastern bank of the Yenissej the tundra forms 
a level or slightly-rolling plain sloping towards the river 
with &n escarpment 50 to 100 feet high. In the interior 
the plain is not interrupted by any considerable heights, 
but on the contrary is intersyected at many places by 
deep river valleys, whose precipitous sides ofier beautifiil 
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sections of the earthy strata. On a cursory examina- 
tion it is evident that they consist for the most part of 
enormous masses of sand and mud washed down by the 
rivers of Siberia. The tundra is, however, by no means 
a common delta formation. Numerous marine sheUs 
imbedded in the sand show that the tundra plain in 
former times lay under the surface of the sea, and that 
therefore a considerable elevation of the land has taken 
place during the latest geological periods. For the shells 
imbedded in the tundra sand all belong to living types, 
the most of w^hich have been dredged up by us from 
the Kara Sea, and are to be found in the post-glacial 
shell-banks of Udde valla and Christiania Fjord, and the 
Crag formation of England. All this shows that the 
tundra has been formed under climatal conditions very 
similar to the present, which is further confirmed by the 
geognostic formation of the strata. It has therefore long 
been difiicult of explanation for the geologist that just in 
those sandy strata is found a large number of remains of 
mammoths, rhinoceroses, &c., that is to say, of animal 
types which for the present live only in tropical or subtro- 
pical climates.^ This evident contrariety has indeed ob- 
tained an explanation through the researches of Midden - 
dorf, Schmidt, and Brandt, the Petersburg academicians. 
But there still remains much to clear up, and collections 
from those regions have a peculiar interest from the re- 
markable circumstance that in the frozen soil of the tundra 
are found, not only skeletons, but also the flesh, hide, 
hair, and entrails of animal-forms which died out many 

^ The mammoth, for instance, is believed to be the progenitor of the 
now living Indian elephant, but a progenitor considerably larger than 
the descendant, and provided with an abundant covering of hair. 
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thousand centuries ago. I tkerefore availed myself with 
delight of the opportunities which offered themselves for 
excursions in the neighbourhood of the places where the 
vessel was anchored. Among our collections may be 
mentioned large pieces of mammoth hide found along 
with some few fragments of bone where the Mesenkin 
falls into the Yenissej, the skull of a musk ox, remark- 
able for its size, found along with fragments of mammoth 
bones in another tundra valley south of Orlovskoj, a 
very rich collection of sub- fossil shells found principally 
between Orlovskoj and Gostinoi. Various interesting 
observations regarding the geological formation of the 
tundra were also made. 

" During our stay on the Yenissej a close mist with rain 
was often prevailing, but otherwise we were favoured, as the 
following table shows, with warm, summer-like weather: — 

Table afuymng the tempercUure qf the air and the directum of the xoind 
at the northerly simovies of the Yenissej from IQth August to Ist 
September, 1876. 







Minimum. 


M&zimum. 


Wind. 


August 


;16 


13-60 C. 


20-4° C. 


E.S,E. 




17 


11-0 


12-6 


S.E. 




18 


11-5 


14-9 


S. 

1 




19 


7-8 


9-9 


S.W. 




20 


9-5 


14-4 


E. 




21 


11-4 


15-6 


S.K 




22 


11-9 


140 


aE. 




23 


10-3 


18-7 


Calm, N.N. W. 




24 


7-9 


10-0 


N.W. 


tf 


25 


9-3 


11-8 


N. 




26 


9-0 


16-4 


N. 




27 


11-3 


12-9 


Calm. 




28 


11-8 


12-5 


S. 




29 


2-2 


7-6 


S.W. 




30 


5-2 


5 8 


N.W. 




31 


1-3 


5-3 


N. 


Sept. 1 


3-0 


7 


N.N.E. 
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" The ground was quite free of snow, and in many 
places, particularly in the tundra valleys, adorned with 
a variegated carpet of flowers. The natives stated, 
however, that the first part of the summer had not been 
so fine in those regions, and that the previous winter 
had been exceedingly severe. The temperature of the 
river water at the surface was almost constantly 12** to 
13° C, and even at a depth of nine fathoms the deep- 
water thermometer showed ll^'l C. 

" It had been settled before leaving Stockholm that in 
case the Ymer did not succeed in reaching the Yenissej, 
Thdel should in no case remain on the northern part of 
Yenissej so long as to run any risk of missing the last 
steamer of the year to Yenisseisk. I had now been in- 
formed by the natives that the last river steamer was to 
start from Saostrovskoj about the 7th September (new 
style). The distance from this place to Mesenkin is 
about 165 English miles, to traverse which in a boat up 
the Hver seven or eight days are considered necessary * 
under ordinary circumstances. It was not to be supposed 
that Theel would continue his boat journey beyond 
Saostrovskoj in case it q,ppeared that Mesenkin could 
not be reached before 1st September. I therefore did 
not consider it necessary to remain with the Ymer in 
those regions after the end of August, and not at all 
advisable, as in any case there was no certainty that the 
large quantity of * year's ice ' which we met with in 
the Kara Sea in the first week of August would be so 
completely melted away before new ice was formed, 
that there would be no danger of being beset if our 
return were too long delayed. For these reasons it was 
determined to start on the 1st September, however 
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unpleasant it might be to return without the members of 
the Siberian land expedition, and without bringing with 
us the very large collections they certainly had made. 
Before starting, however, I sent off a messenger in a 
boat for a heavy payment (reindeer were not now to be 
had) to Saostrovskoj with a letter to Th^el informing 
him of our intention to start for Norway on the day 
that we had fixed." 

This letter reached Thdel, who with his party had by 
the 11th August got as far north as the Briochovski 
Islands, but found it impossible to get boats and 
rowers to convey them and their collections farther 
down the river. Th^eFs party accordingly returned 
overland. 

The Ymer started on her return voyage on the 1st 
September at seven o'clock A.M., reached Dickson Harbour 
on the 2nd, and the weather being favourable proceeded 
without stopping in the direction of Cape Middendorff. 
The sea was at first completely free of ice, but as Novaya 
Zemlya was approached in 75:^° N.L. a very compact 
belt of ice was met with which extended along the 
coast towards Matotschkin, which was reached on the 
evening of the 7th September. The Ymer remained 
there until the 13th for the purpose of filling the coal 
bunkers and taking on board water and ballast. The 
weather being fine, Nordkyn was sighted on the 16th, 
and Tromsoe reached on the 22nd September. 

*' Of all the expeditions," writes Nordenskiold, " which 
have gone to Novaya Zemlya and the surrounding sea 
there were only three, before the two last Swedish 
ones, that concerned themselves with researches in 
natural history. These were von Baer's expedition in 
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1837, HeugUn's in 1871, and the Austro-Hungarian in 
1872-74. 

" With reference to zoological researches Baer brought 
home from his journey about seventy invertebrate animals, 
Heuglin has increased our knowledge of the number of 
species in some groups, and the Austro-Hungarian ex- 
pedition in others. But all those collections were from 
the south-west, west, and north-west coasts of Novaya 
Zemlya. Of the nature of the animal life in the Kara 
Sea there was no real knowledge until the summer of 
1875. There was also a current tradition among zoo- 
logists, grounded on the knowledge of the immense mass 
of fresh water carried down yearly by the Obi and the 
Yenissej, perhaps also on some originally loose expressions 
in literature which afterwards took the form of an axiom, 
that the Kara Sea is exceedingly poor in animal life. 

"The Swedish expedition of 1875 dissipated this 
misconception, as it also brought from the west coast of 
Novaya Zemlya and Waygat^s Island a collection many 
times richer in species than their predecessors. But in any 
case the collections made during a single summer could 
not be supposed to yield a complete idea of animal life 
in those regions such as is requisite not only for a com- 
parison with the existing fauna of other Arctic lands, 
but also for a complete exhibition of its relation to the 
fauna in the deposits of the Siberian tundra. It was 
for this reason that I gave Dr. Stuxberg, a zoologist, an 
opportunity of aerompanying the expedition for the 
purpose of continuing the zoological researches. His 
success has been very great, as will appear from the 
following short sketch communicated by him : — 

" During the voyages to the Kara Sea and back in 
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1875 and 1876 dredgings have been carried on at fifty 
places and at diflFerent depths from the beach down to 
200 fathoms, and good and comprehensive collections of 
animals have been made in this way. A very large 
number of species occur locally and in quite incredible 
numbers. Others again are found at nearly every dredg- 
ing, but in far smaller numbers. The occurrence of the 
latter is more uniform, consequently distinctive for the 
fauna area in its entirety. To these belong first of all 
two species of the family Idothea {Id. Sabinei and Id. 
Entomon)j both strongly developed, and it may with 
reason be said that this family is characteristic of the 
Kara Sea. It is the province of the Idotheae. To the 
animal types, again, which are local in their occurrence, 
belong various species of Mollusca, HydromeduscBy and 
Bryozoa, but in the first place all the known representa- 
tives of Echinodei^mata from the Kara Sea. Their 
abundance is often truly surprising, and, what is more 
singular, when a species occurs in any considerable 
number it lives almost alone — almost to the exclusion of 
all others. This is the case, for instance, with species of 
the families Cribella, Stichaster, Ctenodiscus, Sec, which 
are foimd here in large and well-developed types. Not 
unfrequently the swab brought up at the same time 
hundreds of individuals of the same species. Of the 
beautiful crinoid Ahcto Eschrichtii there were obtained 
many very fine specimens. 

" But rich as is the Kara Sea in Asterida and Ophiu- 
rida, it is equally poor in Echini. These are there sought 
for everywhere in vain, except possibly close to the east 
coast of Novaya Zemlya. This is so much the more 
surprising, as along the whole west coast a species of the 



VIII.] TWO NEW CREATURES. 337 

family Echinus is one of the most abundant and most 
frequently occurring animal forms. 

** In two respects the zoological work of this summer 
has been very profitable for our museums. First of 
all, it has added something new in all groups to the 
exceedingly rich collections of the previous summer. It 
has, for example, increased the collection of Crustacea 
by twenty per cent, new species, and a large number of 
forms of Echmodermata has, by oft-repeated swabbing, 
been obtained in an extraordinary number of individuals. 
Further, the swab has brought up from the depths of the 
Kara Sea two animals specially remarkable and important 
in a systematic respect, one belonging to the Echinoder- 
mata, the other to the PennatulidcB, The former was 
swabbed up during the expedition of the previous sum- 
mer not far from the eastern mouth of Matotschkin Schar. 
Only a few specimens were then found ; now we have 
brought together a considerable number. It is a hitherto 
unknown holothurioid, which is distinguished from most 
others of the same group by its exceedingly perfect 
bilateral symmetry, but differs from all in its habit and 
anatomical formation and is unique in its kind, as it 
combines in itself characteristics from different classes of 
animals. It has of late been exhaustively described and 
delineated in detail by Dr. Th^el, its first discoverer. 
The other remarkable animal is one of the greatest 
rarities within the animal world. It is an Umhellula^ 

^ Two specimens of the family Umhellvlaria, the first of which we 
have any knowledge, are said to have been found on the coast of 
Greenland before the middle of last century. The animal was 
registered by Linnaeus in the year 1758 in his Systema Naiur(K^ 
under the appellation /m encrimiSy after a description first given 
by Ellis and Mylius. What became of the original specimens is 
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of about a foot and a half in length. It was found in 
130 fathoms south of Cape Middendorflf and north of the 
seventy-fifth degree of north latitude. 

** From the collections made during the Swedish ex- 
pedition it appears that the Kara Sea, far from being so 
poor as was supposed, is really distinguished by an 
animal life very rich both in individuals and in types, 
equal to any that Spitzbergen, Greenland, Iceland, or 
the Arctic regions of North America can show. And 
it would appear as if a nearly uniform marine fauna 
stretches round the north pole along the whole coast of 
Siberia and the Polar archipelago of North America. 
The mass of fresh water which the great Siberian rivers 
carry down determines in no small degree the composi- 
tion of animal life at the bottom of this Polar sea. 

" Until the various groups have been worked out by 
specialists it is difficult to state for certain the number 
of the lower animal types of the Kara Sea, but it may be 
approximately reckoned at nearly five hundred species — 



unknown. The '* goat-like animal form " of the descriptions was the 
subject of many intei*pretations until Dr. J. Lindahl, during the 
Swedish expedition to Greenland, succeeded in dredging up in 
Baffin's Bay two specimens of it, and described its inner formation 
in the Transactions of the Academy qf Sciences (Veienak&^a Acade- 
miens Handlingar). After this time individuals of the same family 
were found first by the English ChcUlenger expedition of 1873 
between Portugal and Madeira, and by the same expedition between 
Prince Edward's Island and Kerguelen's Land, and possibly at some 
other places in the Antarctic Ocean, afterwards by the Austrian- 
Hungarian expedition of 1873 between Novaya Zemlya and Franz 
Joseph's Land, also during the preeent summer (1876) by the 
Norwegian Atlantic expedition off the west coast of Norway, and 
now last of all by us in the Kara Sea. It is thus an animal type 
extensively distributed but of very infrequent occurrence. 
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a very considerable number for a sea which was formerly 
considered as poor in species as the Baltic. This fact, 
with the addition of about a hundred species of insects 
from Novaya Zemyla, from which only seven were pre- 
known, and an extended knowledge of the vertebrate 
world of the same lands, is the main zoological result 
of the surveys of the two latest Swedish expeditions in 
those regions." 

By these voyages of Nordenskiold to the Yenissej 
there was inaugurated a sea-route from the Atlantic 
destined to be of incalculable importance for the de- 
velopment of the resources of Northern Asia and for 
the commerce of the world. Siberia has been declared 
by M. Ferdinand de Lesseps to be the richest country of 
the whole world in respect of the. produce of the animal, 
vegetable, and mineral kingdoms. Nor will this estimate 
appear much overdrawn when we consider the abundance 
and variety of the wares which Siberia is capable of 
supplying — ^gold, silver, copper, iron, graphite, and coal, 
fossil ivory, timber from boundless forests, wheat and 
other vegetable produce from illimitable plains of the 
most fertile soil, in course of time even wines from the 
warm southern regions, furs from the cold region, woo), 
tallow, and meat from the grassy prairies, the meat 
preserved fresh by simple exposure to the severe cold of 
winter, and finally fish of the finest quality in extra- 
ordinary numbers. 

A week after Nordenskiold had left the mouth of 
the Yenissej it was entered by the steamer Thames^ 
commanded by Captain Joseph Wiggins, who had 
made great personal sacrifices in attempting to open up 
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communication with Siberia by sea. He ascended the 
Yenissej as far as the Kurejka, where he laid his vessel 
up for the winter and returned overland. Going back 
in spring he found his steamer completely covered with 
ice and snow. After getting her in proper trim by the 
expenditure of a great deal of labour, he had the mis- 
fortune to run aground on a shoal, and was in conse- 
quence obliged to abandon his vessel. Herr Bojling had 
undertaken to transport the goods landed by the Ymer 
to Yeniseisk, and, to make himself independent of the 
river steamers, had built a peculiar vessel — river-boat 
or lighter — for the purpose of getting the goods up the 
river, but coming to an arrangement with one of the 
river steamers, he found his newly-built vessel super- 
fluous, and sold it to Mr. Seebohm, the well-known 
English ornithologist, who wished to sail in it down 
the river and join Wiggins in order to carry on his 
researches in his company. Seebohm was successful 
in finding Wiggins, whom he accompanied until he was 
obliged to abandon his steamer. 

In 1876, while Nordenskiold, was seeking to pene- 
trate to the Yenissej, a Russian captain, Schvananberg, 
was endeavouring to make his way down the river with 
a cargo of graphite belonging to Herr Michael Sidoroff, 
a member of the Russian Geographical Society. Schvan- 
anberg sailed from Yeniseisk, where his schooner 
had been built, but, meeting with several delays, he 
was compelled to leave his vessel at the Briochovski 
Islands under charge of his mate and four men. He 
then travelled overland to St. Petersburg to make 
arrangements for next year's voyage. In his absence 
the schooner was wrecked and the cargo of graphite lost. 
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The five men were saved, and took up their residence in 
a hut on the river-bank, where they died of scurvy, one 
after the other, with the exception of the mate. In the 
spring, Schvananberg sent a relief party to his vessel, 
who found it wrecked, and took up their quarters in the 
hut with the survivor, waiting an opportunity of re- 
turning to Yeuiseisk. The spring inundations now 
came on, and the party in the hut were compelled to 
take to the roof, where they spent eight days, surrounded 
by the river now widened to a sea. In the meantime 
Wiggins and Seebohm with their men had betaken 
themselves to the river-boat which Seebohm had bought 
from Bojling ; and Wiggins, who is a brave seaman, pro- 
posed that in this craft, unfit as it was to eu counter the 
dangers of the sea and of navigation among ice, they 
should sail down the river, across the Kara Sea, and 
endeavour to reach some European port. The sailors, 
however, refused to accompany their captain on such a 
voyage, and Schvananberg making his appearance at 
this juncture the river-boat was sold to him. Undis- 
mayed by his previous failure, Schvananberg named his 
purchase the Zaria {Dawn), and though it was a mere 
lighter, fifty feet long by fourteen feet wide, flat-bottomed, 
and drawing only two and a half feet of water, he 
succeeded in reaching Vardoe on the 30th August, and 
Cronstadt on the 19th October, 1877. As Schvananberg 
sailed out of the Yenissej on the 21st August he met a 
steamer entering the mouth of the river. This steamer, 
the FrcLser, had been purchased by Sibiriakoflf in Nor- 
denskiold's name, and, laden with sugar, tobacco, a 
steam-pump, and other goods, had sailed from Bremen 
on 25th July under the command of Captain Dallman, 
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who had gained his experience of ice navigation in the 
Arctic waters at Behrings Straits and in the South 
Polar Sea. Schvananberg informed Dallman that 
Sibiriakoj0f had a cargo of wheat in readiness for him, 
but, after Dallman had landed his goods and waited till 
the 11th September without hearing anything more 
of the wheat cargo, he considered it unadvisable to 
delay longer, and accordingly commenced his return 
voyage, leaving the mouth of the Yenissej on the 14th 
September. Not reckoning a delay of two days at 
Matotschkin Schar, the Fraser steamed the whole 
distance from the Yenissej to the first Norwegian light- 
house near Hammarfest in six days eight hours. 

The steamer Lutse, 170 tons, 60 h.p.. Captain C. 
Dahl, started from Lubeck on the 23rd June, 1877, and 
after touching at London and Hull, reached Tromsoe on 
the 28th July, and the southern extremity of Novaya 
Zemlya on the 2nd August ; and having steamed up the 
Obi and its affluent the Irtisch for more than a thousand 
miles, arrived at Tobolsk on the 20th September. 

Thus not without difficulty, but with the mingled 
success and failure which attend the commencement of 
all enterprises, is Siberia, with its boundless prairies, its 
endless forests, its immense expanse of inexhaustible 
"black earth," its rich mineral treasures, and the 
finest grain-producing soil known, being opened to the 
commerce of the world. 



CHAPTER IX. 

THE NORTH-EAST PASSAGE EXPEDITION, 1878-1879. 

More than three centuries have passed since the first 
North-East Passage Expedition was fitted out. It con- 
sisted of three ships, equipped under the direction of 
Sebastian Cabot by the Company of Merchant Adven- 
turers, afterwards called the Muscovy Company, and 
placed by them under the command of the ill-fated 
Sir Hugh Willoughby, who, having attempted to winter 
on the coast of Russian Lapland, was found frozen to 
death along with his crew, while his more fortunate com- 
panion Chancelor made his way to Moscow and laid the 
foundation of our commerce with Russia. Willoughby's' 
expedition sailed in 1553. In 1556 the Muscovy Com- 
pany, without waiting for the return of Chancelor, 
whom they had sent out on a second voyage, in the 
course of which he was shipwrecked and drowned, fitted 
out a small vessel, the Search-thrifty for the purpose of 
making discoveries in the north-eastern seas. Stephen 
Burrough in command of the Search-thnft passed 
between Novaya Zemlya and Waigatz Island, and 
entered the Kara Sea, but was stopped by fog and 
ice. 

In 1580 Arthur Pet was sent out by the Muscovy 
Company in command of the Gecyrge, forty tons, and 
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Charles Jackman in command of the William, twenty 
tons. Pet discovered the straits between Waigatz 
Island and the mainland, and the vessels passed through 
it, but found it impossible to penetrate the heavy pack- 
ice which filled the sea beyond. The Dutch sent out 
three expeditions — in 1593, 1595, and 1596 — under 
Barentz, who during, the last of these was imprisoned 
by the ice on the coast of Novaya Zemlya, along with 
his crew, and died before the return of spring. Henry 
Hudson was equally unsuccessful in three voyages which 
he undertook for the discovery of a north-east passage. 
The first was in 1607, in a small vessel with ten sailors. 
In the second he reached Novaya Zemlya in 1608. The 
third voyage, in 1609, from Amsterdam, was at the 
expense of the Dutch East India Company. In 1653 
the Danes made an attempt in the same direction with 
no better success. At last, after the return of Captain 
John Wood from Novaya Zemlya in 1676, and mainly 
in consequence of the descriptions, partly true, partly 
overdrawn, which he gave of the natural obstacles to be 
encountered, the search for a north-east passage was 
given up in despair by the great seafaring nations. 

It was now, however, taken up by the Russian 
government, and from time to time no fewer than 
' eighteen different expeditions were sent out from that 
country for the purpose of surveying Novaya Zemlya, 
the Kara Sea, and the Siberian coast lying to the east- 
ward. During these expeditions the attempts to navi- 
gate the Kara Sea either totally failed or only partially 
succeeded under very unfavourable circumstances. 
Admiral LUtke's voyages, 1821-1824, seemed to prove 
the impossibility of forcing a passage through this sea ; 
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the academician von Baer expressly declared after his 
return in 1837 that it was an " ice-cellar/' and Pach- 
tusov, who started in 1832 with the intention of pene- 
trating to the Obi and the Yenissej, returned after 
wintering on Novaya Zemlya with his object unaccom- 
plished. 

It was natural that, when the Kara Sea had been 
explored, and the possibility of reaching the mouths of 
the great Siberian rivers placed beyond a doubt by the 
voyages of 1875 and 1876, Nordenskiold should turn a 
longing eye to the vast expanse of unexplored sea that 
skirts the northern coast of Asia, and that the old enter- 
prise of eflfecting the north-east passage, which in past 
centuries had so uniformly ended in failure, should be 
again entertained. 

The new expedition was planned on a larger scale than 
any of the preceding. It was to cost £20,000, of which 
sum Mr. Oscar Dickson contributed £12,000, the King 
of Sweden £2,200, and Mr. Alexander Sibiriakoff a 
similar sum. Mr. Dickson bought for the expedition 
the steam-whaler Vega, built in the years 1872-1873 at 
Bremen, of oak, with an, ice-skin of greenheart. The 
Vega measures 299 register tons, and loads about 500 
tons, has a length of keel of 130 Bremen feet, overdeck 
of 150 feet, the greatest breadth is 29 feet, and the 
depth in the hold 16 feet. The engine is of 60 horse- 
power. The Vega is fully rigged as a bark, and is con- 
sidered a good sailer. The Swedish Diet, on the pro- 
position of the government and of Herr Wsern, the 
president of the Swedish Merchant Navy Society, voted 
grants for equipping and provisioning the Vega, and for 
the pay of the medical officer. The government also 
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promised those officers and men of the Swedish navy 
who should volunteer for service on board the Vega the 
same pay and other advantages as they are entitled to 
in the case of man-of-war expeditions to distant waters. 

With this new expedition in view Nordenskiold had 
made an exhaustive study of all the attempts that had 
been made to sail along the coast of Siberia from the 
mouth of the Ycnissej to Behring's Straits. The results 
of this study he embodied in a memorial addressed to 
the Swedish government. An English translation of 
this memorial has been printed, from which we extract 
the following statement of the conclusions at which 
Nordenskiold arrived. 

" From what I have thus stated it follows : — 

"That the ocean lying north of the Siberian coast 
from the mouth of the Yenissej to Tschaun Bay has 
never been ploughed by the keel of any proper sea- 
going vessel, still less has been traversed by any 
steamer specially equipped for navigation among ice. 

"That the small vessels with which it has been 
attempted to navigate this part of the ocean never 
ventured very far from the coast. 

" That an open sea with a fresh breeze was as destruc- 
tive for them, indeed more destructive, than a sea 
covered wdth drift-ice. 

" That they almost always sought some convenient 
winter harbour just at the season of the year when the 
sea is freest of ice, namely late summer or autumn. 

"That although the sea from Cape Chelyuskin to 
Behring's Straits has been repeatedly traversed, none 
has yet succeeded in traversing the whole extent at 
once. 
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" That the covering of ice formed during winter along 
the coast, but probably not in the open sea, is every 
summer broken up, giving origin to extensive fields of 
drift-ice, which are driven, now by a northerly wind to- 
. wards the coast, now by a southerly wind out to sea, yet 
not so far but that it comes back to the coast after some 
days of northerly wind, whence it appears probable that 
the Siberian Sea is, so to speak, shut off from the Polar 
Sea proper by a series of islands, of which for the 
present we know only Wrangel's Land and the islands 
which form New Siberia. 

" I consider it probable that a well-equipped steamer 
would be able, without meeting with too many obstacles 
from ice, to force a passage this way during autumn in a 
few days, and thus that it would be possible not only to 
solve a geographical problem of several centuries' standing, 
but also, with all the means now at the disposal of the 
man of science in carrying on researches in geography, 
hydrography, geology, and natural history, to survey a 
hitherto almost unknown sea of enormous extent 

" I am also fully convinced that it is not only possible 
to sail along the north coast of Asia, provided circum- 
stances are not too unfavourable, but that such an 
enterprise will be of incalculable practical importance, 
by no means directly as opening up a new commercial 
route, but indirectly by the impression which would 
thereby be communicated of the practical utility of a 
communication between the ports of North Scandinavia 
and the Obi and Yenissej on the one hand and between 
the Pacific Ocean and the Lena on the other. 
. " Should the expedition, contrary to expectation, not 
succeed in ciirrying out the programme which has been 
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arranged in its entirety, it ought not to be looked upon 
as having failed. In such a case the expedition will 
remain for a considerable time at places on the north 
coast of Siberia, suitable for scientific research. Every 
mile beyond the mouth of the Yenissej is a step forward 
to a complete knowledge of our globe, an object which 
some time or other must be attained, and towards which 
it is an afiair of honour for every civilised nation to 
contribute in its proportion. 

" Men of science will have an opportunity in these 
hitherto unvisited waters of answering a number of 
questions regarding the former and present state of the 
Polar countries, of which more than one is of suflficient 
weight and importance to lead to such an expedition 
as the present I may be permitted here to refer to only 
a few of these. 

"If we except that part of the Kara Sea which has 
been surveyed by the two last Swedish expeditions, we 
have for the present no knowledge of the vegetable and 
animal life in the sea that washes the north coast of 
Siberia. We shall certainly here, in opposition to what 
has been hitherto supposed, meet with the same abund- 
ance of animals and plants as in the sea round Spitz- 
bergen. In the Siberian Polar Sea the animal and 
vegetable types, so far as we can judge beforehand, 
exclusively consist of survivals from the Glacial period 
which next preceded the present, which is not the case 
in the Polar Sea where the Gulf Stream distributes its 
waters and whither it thus carries types from more 
southerly regions. But a complete and exact knowledge 
of which animal types are of Glacial and which of At- 
lantic origin is of the greatest importance not only for 
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zoology and the geography of animals, but also for tho 
geology of Scandinavia, and especially for the knowledge 
of our loose earthy strata. 

" Few scientific discoveries have so powerfully capti- 
vated the interest both of the learned and unlearned as 
that of the colossal remains of elephants, sometimes well 
preserved with flesh and hair in the frozen soil of 
Siberia. Such discoveries have more than once formed 
the objects of scientific expeditions and careful re- 
searches by eminent men, but there is still much that 
is enigmatical with respect to a number of circumstances 
connected with the Mammoth period of Siberia, which 
perhaps was contemporaneous with our Glacial period. 
Specially is our knowledge of the animal and vegetable 
types, which lived at the same time as the mammoth, 
exceedingly incomplete, although we know that in the 
northernmost parts of Siberia, which are also most in- 
accessible from land, there are small hills covered with 
the bones of the mammoth and other contemporaneous 
animals, and that there is found in that region so-called 
Noah's wood, that is to say, half petrified or carbonised 
vegetable remains from several diflcrent geological 
periods. 

" Taken overhead, an investigation as complete as 
possible of the geology of the Polar lands, so diflBicult of 
access, is an indispensable condition for a knowledge of 
the former history of our globe. In order to prove this 
I need only point to the epoch-forming influence which 
has been exerted on geological theories by the discovery, 
in the rocks and earthy layers of the Polar countries, of 
beautiful fossil plants from widely-separated geological 
epochs. In this field, too, an expedition to the north 
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which can be devoted to researches in natural history will 
be quite too short for solving many of the scientific 
questions I have mentioned. But without reckoning 
the world-historical navigation problem which will then 
be solved, extensive contributions of immense importance 
ought also to be obtainable regarding the geography, 
hydrography, zoology, and botany of the Siberian Polar 
Sea; and beyond Behring's Straits the expedition will 
meet with other countries having a more luxuriant and 
varied nature, where other questions which perhaps con- 
cern us less, but are not on that account of less importance 
for science in its entirety, will claim the attention of the 
observer, and yield him a rich reward for his labour 
and pains.'' 

With such motives and views was the plan of the 
expedition that was to achieve the North-east Passage 
arranged. In this memorable expedition Nordenskiold 
is accompanied by Lieutenant A. A. L. Palander, com- 
mander of the Vega, Lieutenant E. C. Brusewitz, second 
in command, Dr. F. E. Kjellman, botanist. Dr. Ant. 
Stuxberg, zoologist, Dr. Ernst Almquist, medical officer 
and botanist, Lieutenant Giacomo Bove, of the Italian 
navy, acting as sailing master, having charge of the 
chronometers and taking the necessary astronomical 
observations. Lieutenant Andreas Hovgaard, of the 
Danish navy, and Lieutenant Oscar Nordquist, of the 
Imperial Eussian family's battalion of sharpshooters, 
acting as interpreter and zoologist. The crew consists 
of eighteen seamen of the Swedish navy, selected from 
200 who volunteered their services, and three Norwegian 
walrus-hunters. The Vega was provisioned for two 
y.ears, and provided with a plentiful supply of anti- 
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scorbutics, including cranberry juice, preserved cloud- 
berries, horse-radish, pickles, and lime-juice. During 
winter a cubic inch of the last-named article entered 
into the daily ration. 

The Vega was accompanied part of her course 
by tliree other vessels; as far as the mouth of the 
Yenissej by the steamer Fraser, Captain Nilsson, and 
the sailing vessel Express, Captain Gundersen ; and 
as far as the mouth of the Lena by a small steamer 
of the same name, of 100 tons, built at Motala of 
Bessemer steel, commanded by Captain Johannesen. 
Tlie Express had taken on board in an English port 350 
tons of coal for the use of the expedition, and along with 
the Eraser was to carry on Herr Sibiriakoffs account 
about 40,000 pood wheat, 500 pood tallow, and some 
oats from the Yenissej, where they were laid up at a 
simovie near the mouth of the river. Besides coal the 
Express had on board a small quantity of salt, intended 
for the fisheries on the Yenissej. The Lena^s cargo con- 
sisted of sixteen months' provisions and coal. The 
Eraser, laden with tobacco and iron, and having the 
Express in tow, sailed from Vadsoe on the 13th July, 
and arrived at Jugor Straits on the 20th of the same 
month, having towed the Express the whole way, as 
there w^as no wind. 

The Vega sailed from Gothenburg on the 4th, and 
from Tromsoe on the 21st July, accompanied from the 
latter port, w^here Nordenskiold joined the expedition, 
by the Lena. The vessels were delayed by a storm and 
head w^ind at Masoe until the 25th, when they weighed 
anchor, shaping their course through Mageroe Sound, 
past Nordkyn, for Goose Cape. By this detour it ww 
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intended to avoid the drift ice which is generally to be 
encountered far into the summer in the bay between the 
west coast of Waigatz Island and the mainland. On this 
occasion the precaution was unnecessary, as Jugor Straits 
were reached without a trace of ice being seen. Novaya 
Zemlya was sighted on the 29th July, and on the 30th 
the Vega, having steamed along the coast to Jugor 
Straits, anchored at a Samoyede village called Chabarova, 
in the neighbourhood of which the Eraser and Express 
had been lying at anchor since the 20th. On the 31st 
the Lena came in sight, and the little squadron was 
complete. 

The stay at Chabarova, while the Vega and the Lena 
replenished their stocks of coal from the cargo of the 
Express, was turned to account by the naturalists of the 
expedition. Lieutenant Palander took photographs and 
Lieutenant Hovgaard magnetical observations. Lieu- 
tenant Nordquist endeavoured to collect contributions to 
the exceedingly scanty insect fauna of the region, and 
Dr. Almquist tested by Holmgren's method the colour 
sense of the Samoyedes, which was found to be in 
.general well developed. Solar altitudes were taken by 
Lieutenant Bove and Nordenskiold. The latter pur- 
chased dresses, household articles, &c., of the Samoyedes, 
and succeeded, after some diflBculty, in persuading an 
old woman to sell him some of the idols which are still 
'worshipped by the tribe, although they are professedly 
Christians, and take part in Christian worship. The 
idols were all difierent in appearance. One consisted of 
a stone, which by the help of brightly-coloured patches 
had been made into a sort of doll ; another was a similar 
doll with a piece of copper plate for a face ; and a third 
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was a little skin doll ornamented with earrings and pearls. 
These idols, which are still regarded with reverence by 
the Samoyedes, in general resemble the rag dolls which 
peasant children make for themselves without the help 
of the toy-shops of towns. 

On the 31st July Nordenskiold, accompanied by Dr. 
Almquist, Lieutenant Hovgaard, Captain Nilsson of the 
Fraser, and a Eussian who had entertained them to tea 
the preceding afternoon, visited a sacrificial altar on 
which were placed, among a number of reindeer horns 
still fast to the skulls, a newly-killed bear's skull and 
paws, and alongside upon a stone two lead bullets 
which had been used, and with which probably the 
animal had been killed. The following day the vessels 
of the expedition weighed anchor and sailed or steamed 
throuorh Juoror Straits into the Kara Sea. The weather 
being still calm the Fraser towed the Express^ and the 
Lena steamed in advance to White Island, where Dr. 
Almquist and Lieutenants Hovgaard and Nordquist 
landed and remained thii-ty-six hours, and then pro- 
ceeded to Dickson Harbour. Till now no ice had been 
seen, but on reaching the latitude of White Island an 
extensive field of drift ice was encountered, which, 
however, was so rotten and so open as not to obstruct 
navigation. East of White Island the ice entirely dis- 
appeared, and on the 6 th of August all the vessels 
with the exception of the Lena were anchored in 
Dickson Harbour. On the following day that small 
steamer joined her comrades. 

On the morning of the 9 th August the Fraser 
and Express proceeded up the river to Saostrovskoj, 
arriving there on the 20th and discharging their cargoes. 

A A 2 
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The Express remaiued there to load, and the Frasev 
ascended the river to Dudinskoj, about 500 miles from 
its mouth, where a full cargo of wheat, rye, and t^low 
was taken on board, returning to Saostrovskoj on the 
2nd September. After some days' delay here both 
vessels started on their homeward voyage, and arrived 
on the 9th September at Tolstonosovski where they fell 
in with the steamer Moskwa, Captain Dahlman, from 
Bremen. On board the Moskwa the Swedes were in- 
formed that her consort, the Norwegian steamer 
Zaritza, had stranded at the mouth of the river on the 
2nd September, and had been abandoned on the 4th by 
her crew who had gone on board the Moshva. The 
Fraser and Express took the ZaritzaJs crew on board 
and proceeded down the river where they found the 
vessel afloat but with six and a half feet of water in the 
hold. Men were put on board to pump her dry, and 
put the engine in repair, which they succeeded in doing 
so that the Zaritza could go to sea under the Eraser's 
escort. In the Kara Sea very little ice was seen during 
the return voyage. North of North Cape the vessels 
parted, the Express sailing southwards, and the Eraser 
calling at Hammerfest and Tromsoe, arriving at the 
latter port on the 29 th September. 

After a day sj^cnt in surveying Dickson Harbour the 
Vega and the Lena on the 10th August resumed their 
eastward voyage, shaping their course for the Kamenni 
Islands, lying oflf the mouth of the river Pjasina, and 
on the 11th fell in with ice which, however, as it 
moderated the high sea which had before prevailed, 
was not imfavourable to navigation. The ice consisted 
almost exclusively of bay ice, so rotten that it was 
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rather a sort of continuous slush than veritable ice. It 
was evident that in a few days it would have entirely 
disappeared. Notwithstanding the frequent fogs and 
the numerous islands along the coast that were not laid 
down on the chart, the Vega did not once run aground. 
As the distance from the Yenissej increased the salinity, 
which had at first been inconsiderable, began to increase 
and the temperature to fall. Organic life at the sea- 
bottom became simultaneously more plentiful. On the 
night between the 13th and 14tli of August, while the 
Vega lay tied to a floe, Dr. Stuxberg brought up a large 
number of fine purely marine types, for instance, large 
specimens of the remarkable Crinoid Alecto Eschrichtiiy 
a number of Asterids [Asterias Linchii and panopla), 
Pycnogonids, &c. Dredging near land also began to yield 
to Dr. Kjellman several of the larger marine algsB. On 
the other hand the higher plant and animal life on land 
was still so poor that the coast here forms a complete 
desert in comparison with the rocky shores of Spitz- 
bergen and West Novaya Zemlya. Sea fowl were few 
in number. Only snow-buntings, six or seven species of 
waders, and some varieties of geese were found on land 
in any considerable numbers. If there be added a 
ptarmigan or two, an Arctic owl, and a species of falcon, 
the whole bird fauna of the region is enumerated, as far 
at least as it could be investigated on this occasion. 
Two walruses and some seals {Phoca harbata and 
hispida) were seen, and fish appeared to be abundant. 

While the Vega lay anchored to one of the few pieces 
of ice which were large and strong enough to carry half 
a score of men, Nordenskiold went on the ice, accom- 
panied by Lieut. Nordquist, to search for traces of the 
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cosmic dust which he had found in 1872 on the north 
coast of Spitzbergen. His search was not attended 
with success, but his attention was drawn by Nordquist 
to some yellow specks on the snow, which Nordenskiold 
at first supposed to consist of diatoms, and handed over 
to the botanists, but which on examination proved to be 
a coarse-grained sand, formed exclusively of very beau- 
tiful crystals up to two millimetres in diameter. These 
Nordenskiold with the limited time at his disposal could 
not identify with any common terrestrial mineral, but 
thought they might perhaps consist of matter crystal- 
lised from the sea-water during the severe cold of 
winter. 

From the 14th to the 18th August the Vega and the 
Lena lay at anchor, waiting for clear weather, in a 
splendid harbour, situated in the strait between Taimyr 
Island and the mainland, which Nordenskiold named 
Actinia Haven from the number of Actinia which the 
dredge brought up from the bottom. 

The land was free of snow and covered with a grey- 
green vegetation, consisting of grasses, mosses, and 
lichens. The number of species of phanerogamous 
plants was exceedingly small, that of mosses and lichens 
on the other hand was abundant enough. The reindeer 
pasture was much better than in the valleys where these 
animals are numerous on Bell Sound, Ice Fjord, and 
Stor Fjord on Spitzbergen, but here they were both 
scarce and shy, which Captain Johannesen ascribed to 
the presence of wolves, having fallen in with the carcase 
of a reindeer that had been killed by a wolf. 

Nordenskiold recommends Actinia Haven as a suitable 
place for a meteorological station, if such a station can- 
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not be established at Cape Chelyuskin itself. The haven 
is well sheltered from all winds and possesses good 
anchorage. 

Although the fog still continued, the Vega and the 
Lena weighed anchor on the 18th to prosecute their 
voyage towards Cape Chelyuskin, and steamed along the 
western shore of Taimyr Island, the northern extremity 
of which w^as found not to be so far north as shown in 
the charts. The ice that was met with was only bay ice 
so broken up that scarcely a piece could be seen strong 
enough to carry a couple of men. Taimyr Bay was 
nearly ice-free. 

On the 1 9th the vessels continued their course along 
the coast of the Chelyuskin Peninsula, the fog being 
still exceedingly close, though occasionally lightening so 
that the contours of the land could be distinguished. 
In the course of the day they steamed past an extensive 
field of unbroken ice occupying a bay on the western 
side of the Chelyuskin Peninsula. It appeared, however* 
on close inspection that this fast ice was nearly as 
rotten as that which they had met w^ith at sea. 

The fog was so dense that Nordenskiold feared that 
Cape Chelyuskin would be so closely enveloped in it 
that it would be impossible to land. Soon, however, an 
ice-free promontory again glinted out in the north-east, 
and the Vega and Lena soon after anchored in a little 
bay, open to the north and ice-free, that cuts the pro- 
montory in two. Flags were hoisted, and a salute fired 
from one of the small cannon carried by the Vega. 
The tiist object of the voyage had been attained — the 
northernmost point of the old world, variously called 
Cape Chelyuskin, Cape Severo, and North East Cape. 
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The air had cleared and the cape lay before them 
lighted up by the sun and free from snow. A large 
Polar bear was seen parading the beach with eyes and 
nose turned towards the bay to inspect the new arrivals. 
Frightened by their salute it took to flight and escaped 
the balls of the Swedes. The Vega and the Lena 
remained here until noon of the 20th in order to fix the 
position of the cape by an astronomical observation and 
to give the naturalists an opportunity of making ex- 
cursions. 

Cape Chelyuskin forms a low promontory, divided 
into two parts by the bay in which the vessels had 
anchored. More elevated land with gentle slopes runs 
parallel with the coast from the eastern shore towards 
the south. The western promontory was found to be 
77' 36' 37" N. Lat, and 103' 25' 39' E. Long, from 
Greenwich. The eastern is a little farther to the north, viz., 
77° 41' N. and 104° 1' E. Inland the mountains appear 
to rise gradually* to a height of 1,000 feet. Both the 
plains and the high land were nearly free of snow, but 
the icefoot still remained at the beach in most places. 

The plains consist of clay-fields, of which some are 
nearly bare and split up into more or less regular six- 
sided figures ; some are covered with a mixture of grass, 
moss, and lichens, resembling that found at the places 
where landings had previously been effected. The rock 
here was not granite, but upright unfossiliferous strata 
of slate, full of pyrites, and crossed at the outer pro- 
montory by thick quartz veins. Of phanerogamous 
plants Dr. Kjellman could only discover twenty-four 
species, most of them marked by a disposition to form 
compact, half-globular tufts. Dr. Almquist found the 



362 NORDENSKIOLD'S AECTIC VOYAGES. [chap. 

lichen vegetation monotonous, though luxuriant. It 
almost appeared as if the plants of the Chelyuskin 
Peninsula had tried to migrate farther north, and when 
they encountered the sea had stood still on the outer- 
most promontory. For here in very small compass were 
found nearly all the plants, both phanerogamous and 
cryptogamous, which the land had to oflFer, and many of 
them were sought for without success farther up the 
plain. Animal life on land was equally meagre. Of 
birds there were seen ouly a number of sand-pipers, 
some species of Tringa, a large flock of brent geese, a 
few eider ducks, and the remains of an Arctic owl. In 
the sea, now nearly ice-free, a single walrus, two shoals 
of white whales, and a few seals were observed — and it 
was evidently poor in warm-blooded animals. On 
the other hand the dredge brought up various large 
Algse {Laminaria Agardhiy &c.) and a number of 
minute animals, among them very large specimens of 
Idothea entomon. 

At noon on the 20th the Vega and Lena left their 
anchorage and steered in an eastward direction in the 
hope of meeting with a continuation of the new 
Siberian islands. Drift-ice was soon met with which 
was at first very open, but consisted of larger floes than 
had been previously encountered. Navigation was 
rendered difficult by a dense fog. After having sailed 
through a pretty compact ice-field during the previous 
night, the Swedes found on the 22nd that no further 
progress could be made. The course was accordingly 
altered to a more southerly one, but without better success. 
After lying-to for some time anchored to ice-floes, and 
searching in vain for a navigable channel leading to the 
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south or east, the Vega and Lena worked themselves out 
of the ice by the way they entered. This occupied a 
wliole day, and by the evening of the 23rd they were 
again in open water. The deptli, which had varied be- 
tween 33 and 35 fathoms, now began to diminish, and the 
north-eastern extremity of tlie Taimyr Peninsula, situated 
in 76° 30' N. and 130'' E., was sighted the same evening. 

The air had cleared, and a fresh breeze carried the 
vessel rapidly along without the aid of steam over a 
perfectly smooth sea. Soon the cliffs along the shore 
became high and of that peculiar split-cone formation 
which marks the eastern bank of the Yenissej between 
Mesenkin and Jakovieva. Picturesque mountains, at 
least 2,000 to 3,000 feet high, were seen a short distance 
inland. These were free of snow to their highest 
summits, though some small collections of ice and what 
were thought to be small glaciers could be observed. 
Animal life now became very rich. While the vessels 
lay anchored to the floes Dr. Stuxberg had dredged up 
from a depth of thirty-five fathoms an unexpected 
variety of marine animal types, among which were 
three specimens of a crinoid, probably young individuals 
of Alecto Eschrichtiiy which besides was found full 
grown in excessive abundance, masses of sea-stars, the 
extremely rare Molpadia horealis, two cuttle-fish, a 
colossal Pycnogonid of 180 m.m. diameter, &c. At a 
less depth the lower animal life was not less rich, though 
the types were partly diS'erent. 

All the animals found here were clearly of pure Arctic 
types, without any migration whatever from southern 
seas, as is doubtless the case with the fauna of Spitzber- 
gen. The collections will therefore be of great scientific 
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interest in connection with the researches which have 
for a long time back been carried on by the naturalists 
of the North concerning the glacial animal forms, living 
and fossil, found on the shores of Scandinavia, and 
which touch questions of great importance for a know- 
ledge of the latest era of the history of our globe. 

Often now no trace of ice could be seen from the 
vessels and, as they before encountered land where sea 
was shown on the maps, they now sailed over regions 
marked as land on the maps. 

At 11 a.m. on the 24th August land was sighted, 
which was identified with Preobraschenski Island, at the 
mouth of the Chatauga. Landing here, Nordenskiold 
found the island to belong to the chalk formation, and 
its strata were shown by the only fossil discovered (a 
belemnite) to be contemporaneous with those which 
occupy extensive portions of the plains of north-western 
Siberia. After the 23rd the weather was magnificent, 
and the sea completely ice-free. The depth of water 
during the rest of the voyage to the mouth of the Lena 
was from five to eight fathoms. The temperature of the 
water at the surface was ascertained six times a day, 
and the temperature and salinity at different depths 
once or twice daily. It was fouud that if the depth 
reaches thirty metres the temperature at the bottom 
varies between — 1** and — 1*''4 C. The specific gravity 
of the water amounts there to from 1*026 to 1*027, the 
salinity being little less than that of the Atlantic. At 
the surface the temperature was exceedingly variable. 
Thus for instance it was +10** C. at Dickson Harbour, 
+ 5°*4 a little south of Taimyr Straits, + 0°'8 among the 
drift-ice immediately oflf this strait, + S"* oflf Taimyr Bay, 
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— 0°'l at Cape Chelyuskin, +4"* off Chatanga Bay, and 
+ V'2 to 5°'8 between the Chatanga and the Lena. The 
salinity of the surface water in a broad channel along 
this part of the coast never exceeded 1'023, and 
was generally below 1*01. The latter figure corresponds 
to a mixture of one part of sea water with two parts 
of river water. 

These figures show incontestably that a warm and 
only slightly salt surface-current runs from the mouths 
of the Obi and the Yenissej along the coast in a north- 
easterly direction, and afterwards, under the influence of 
the earth's rotation, in a more easterly course. Other 
similar currents proceed from the Olenek, Lena, Jana, 
Indigirka, and Kolyma, which all pour their waters, 
more or less warmed during the hot summer of Siberia, 
into the Polar Sea, and make it, during a short season 
of the year, nearly ice-free along the coast. It was a 
correct apprehension of these facts which led Norden- 
skiold to draw up the programme of this expedition- 

It was his intention to anchor oflF the mouth of the 
Lena, but a favourable wind and an open sea ofiered so 
splendid an opportunity of continuing his voyage that 
he did not consider himself justified in neglecting it. 
The Vega and the Lena accordingly parted on the night 
between the 27th and 28th August, the former to sail 
direct to Fadeyev, one of the New Siberian Islands, 
where Nordenskiold intended to remain some days, the 
latter to ascend the river of the same name. 

A pilot had been engaged to descend the Lena and 
wait the arrival of the small steamer of the same 
name, but Captain Johannesen could discover no flag- 
staff or signal-tower, which, according to the contract 
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that had been entered into, ought to have been visible 
from Cape Olenek. Left to his own resources. Captain 
Johannesen, after considerable difficulty, from the shal- 
lowness of the water, made his way through the delta 
of the Lena, and on the 7th September entered the 
river, where navigation was less difficult. Yakutsk was 
safely reached on the 21st September. Despatches from 
the Vega were sent on to Irkutsk, and a telegram from 
that. town on the 16th October announced to the civi- 
lised world the successful accomplishment of the first 
part of the programme of the expedition — the rounding 
of Cape Chelyuskin and the navigation of the Lena by 
a steamer from the Atlantic. 

Nordenskiold, when parting from the Lena, hoped, 
if he should meet with no extraordinary delay from ice, 
to reach Behring's Straits by the end of September. 
He was then to make his way to Yokohama. Weeks 
and months passed, however, without further news, and 
it became probable that he had been caught in the ice, 
the rather because American whalers reported 1878 a 
bad ice year north of Behring's Straits. At length, on 
the 11th December, the New York Herald published a 
telegram from San Francisco, dated the previous day, 
in which it was stated that two American whalers, who 
had newly returned from St. Lawrence Bay, in the 
neighbourhood of Behring's Straits, had been informed 
by two trustworthy natives that they had seen a 
Eussian war-ship frozen in north of East Cape, at a 
distance of forty English miles from land.^ This vessel, 



^ Other accounts placed the vessel at a distance of only ten miles 
from the coast in a bay between an island and the mainland west of 
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supposed by the natives to be Russian, was immediatelj^ 
identified as the Vega, and a lively concern for the 
safety of the expedition, without any proper justifica- 
tion from the facts of the case, was generally felt. 
Again months passed without further intelligence, and 
the trustworthiness of the native reports began to be 
doubted, when, in the middle of May, after Mr. Alex- 
ander Sibiriakoff* had despatched a steamer, named after 
Nordenskiold, and built expressly for the purpose, to his 
relief, despatches were received from the expedition, 
from which it appeai-ed that the Vega was lying frozen 
in near Serdze Kamen, a cape situated at a distance of 
only 100 nautical miles from Behring's Straits, and 
visited almost yearly by whalers from the Pacific. Later 
despatches enable us to give the following details. 

After parting from the Lena, the Vega steered in a 
North-Easterly direction towards the most Southerly of 
the New Siberian Islands. These islands are very remark- 
able in a scientific point of view, being very rich in the 
remains of the mammoth and other animals of the same 
period, which are found in greater abundance among 
them than in the tundra of the mainland. Some of the 
sand-banks on their shores are so full of the bones and 
tusks of the mammoth that the ivory collectors who for 
a series of years travelled nearly every year from the 
mainland to the islands in dog-sicdges, used to return 
in autumn, when the sea was again covered with ice, 
with a rich harvest. According to Hedenstrom, the 
only educated person who has examined these islands in 

East Cape, and in the neighbourhood of a native village, which, in 
case of need, would afford shelter and subsibtcnce to the members 
of the expedition. 
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summer, there are besides in the interior hills which are 
covered with the remains of the mammoth, the rhino- 
ceros, horse, aurochs, bison, sheep, &c. In consequence 
of the inaccessibility of the region, no thorough scientific 
examination of these remains has yet been undertaken. 
Nordenskiold, knowing the importance of even a super- 
ficial inspection, wished to lie-to at one of the islands or 
at least to cruise between them. 

The air was calm, but the sky for the most part over- 
east ; the temperature as high as + 4° C, and the sea 
free of ice. Rapid progress accordingly was made. But 
after SemenoflTski and Stolbovoj, the most westerly of 
the New Siberian Islands, had been sighted on the 28th 
August, the shallowness of the sea, w^hich was for long 
stretches only three and a half to four fathoms deep, and 
some very rotten ice, or rather sludge, that was met 
with, prevented the Vega from going at full speed. On 
the 30th Liachoff^'s Island was reached, and Norden- 
skiold wished to land, but had to give up the idea ou 
account of the rotten ice which surrounded the island 
and the danger to which the vessel would have been 
exposed in such shallow water if a sudden storm had 
come on. 

In order to ascertain the distribution of the land at 
the close of the Tertiary Period, to obtain a knowledge 
of the mammalia that were coeval with the appearance 
of man on the globe, to collect new contributions to a 
solution of the difiicult problem — how it was possible for 
the progenitors of the Indian elephant to live in the ice- 
deserts of Siberia, to get some more extended knowledge 
of the nature of the Siberian Polar sea — ^a point which 
now appears to be of great importance for navigation — 
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a thorough scientific survey of all the islands which lie 
to the north of the Siberian mainland ought, remarks 
the Professor, to be carried out as soon as possible. And 
for such a survey he considers the little steamer Lena 
the most suitable vessel, on account of its light draught 
of water, the tough Swedish Bessemer metal of which it 
is built, and the steam-saw with which it is provided. 

The sound which separates the most southerly of the 
New Siberian Islands from the mainland is only 30' 
broad. On the south side it is bounded by a promontory 
which, like many other points on the north coast of 
Russia which are rounded with difficulty, is called 
Svjatoi Nos (the Sacred Point). In 1736 the undaunted 
Arctic explorer LaptjeflF declared that it was impossible 
to sail round this promontory, because according to the 
unanimous averment of all the Yakuts who lived in that 
quarter the masses of ice which surround it never melt. 
Three years after, however, it was rounded by Laptjeff* 
himself — one of the many instances, says Nordenskiold, 
of how possible many "impossibilities" are, in fact, 
found to be. The same feat was performed in 1761 in 
what appears to have been pretty ice-free water, by the 
Siberian merchant Schalavroff. Nordenskiold believes 
that the sea here is navigable every year not only by a 
steamer, but also by a common fishing sloop provided it 
be manned by able seamen. On the 31st August the 
weather was calm and fine, and the Vega sailed through 
the sound, which was free of ice, without difficulty. The 
land in the neighbourhood was also free of snow. 

Eastward from this point there was an open channel 
along the coast. The water was slightly salt, and had 
a temperature rising to + 4° C. Up to 1st September 
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the weather continued fine with the wind in the south, 
the temperature of the air in the shade at noon 
being + b'^'G. On the following night the wind became 
northerly and the temperature fell to — 1°. Next night 
there was a heavy fall of snow, so that the deck and the 
Bear Islands, which were reached at noon of the 3rd, 
were covered with snow. These are several roclty islands 
lying off the coast in 71° lat. and 160° long. E. from 
Greenwich, about 360' from the southern extremity of 
Liachoff's Island. This distance was traversed in three 
days, at the rate accordingly of 120' per diem, a fact 
which, if the time which was lost in dredging, taking 
soundings, and determining the temperature and salinity 
of the water at different depths, and the caution that 
had to be observed in navigating unknown waters be 
taken into consideration, shows how little the progress 
of the Vega wiis hindered by ice. A few pieces of ice 
were met with, and further to the north continuous ice- 
fields-were visible which prevented Nordenskiold from 
carrying out his plan of saiUng northward from the 
mouth of the Kolyma to ascertain if land or islands 
could be found between Liachoff*'s Island and Wrangel's 
Land. An attempt to steer right eastward to Capo 
Schelagskoj from the most easterly of the Bear Islands 
had also to be given up because the course was barred 
40' to 50' east of the Bear Islands by impenetrable 
masses of ice. Nordenskiold accordingly wjis obliged to 
betake himself to the narrow open channel along the 
coast, but that became narrower and narrower. He 
was compelled to keep closer and closer to the slioni 
though the depth went on diminishing to an extent that 
was rather unpleasant. There were, however, no serious 
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delays. The Vega passed the mouth of Tschaun Bay 
during the night before the 6th September, and Cape 
Sclielagskoj was reached at 6 o'clock the next morning. 

Tlie nights now became so dark and the sea so full 
of ice, that the Ve(ja had to lie-to during the night 
anchored to a large ground-ice. When it dawned on 
the morning of the 6th, the Swedes found themselves 
so surrounded by ice, that it was impossible to advance 
farther in a due easterly direction. It was necessary 
to seek opener water either to the northward, or in the 
still nearly ice-free but shallow channel along the coast. 
The latter course was chosen. But on this occasion 
there was no little difficulty in penetrating the masses 
of ice that surrounded the vessel. 

The Vega had scarcely neared the land before two 
boats were seen of tlie same build as the "umiaks "of 
the Eskimo. They were full of natives, the first that 
had been fallen in with since the vessel had left Chabarova 
at Jugor Straits. A halt was made to allow them to 
come on board. They met with a friendly reception, but 
unfortunately none of them could speak Russian or any 
other language intelligible to the Swedes. Only one boy 
could count ten in English, a circumstance which shows 
that the natives have more communication with American 
whalers at Behring's Straits than with Russian merchants. 
Since then the Swedes have been in daily communication 
with the natives along the coast, but they have not in a 
single instance found one of the pure Tchuktches who 
travel far and wide capable of expressing themselves 
intelligibly in any European tongue. Lieutenant Nord- 
quist devoted himself to a study of the language, and 
Nordonskiold set free Jonsen, one of the walrus-hunters, 
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from all other employment so as to enable him to 
live as much as possible among the natives and to 
become acquainted with their customs and language. 
The Tchuktche still partly uses implements of stone and 
bone, and his features have an unmistakable resemblance 
both to those of the Mongolians of the old world, and 
those of the Eskimo and Indians of the new. 

Beyond Cape Schelagskoj the Vega steamed on 
during the 6th and 7th September in a narrow open 
channel along the coast, and on the following night 
was anchored as usual to a ground-ice-floe. The 
hempen tangles and the trawl-net were used with 
good eficct. Next morning the progress was found to 
be impossible, and Nordenskiold and his comrades 
landed at the invitation of the natives. The beach 
is low and sandy, running between a small lagoon 
and the sea; farther from the sea the land gradually 
rose to bare hills free of snow, or only thinly covered 
with it from the snow-fall of the last few days. Lagoon 
formations of the same kind as were here met with for 
ihe first time are distinctive of the coast of north-eastern 
Siberia. The villages of the Tchuktches are commonly 
situated on the beach which separates tlie lagoon from 
the sea. The dwellings consist of large roomy tents, 
which inclose one or two sleeping-places. These form 
lis it were a speciid inner tent of w^arm reindeer-skin, 
which is heated and lighted by a train-oil lamp. In 
summer, but not in winter, a wood fire is kept up in the 
middle of the exterior tent, an opening being made in 
the top of it for the escape of the smoke. 

The Swedes were received in a very friendly manner, 
and oflered whatever the dwelling contained, the sui)plie3 
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of food being then abundant. In one tent reindeer- 
flesh was boiling in a large pot of caat-iron. In another 
tent, an old woman was employed in extracting from 
the paunch of newly-killed reindeer, the green, spinach- 
like contents, and stuflEing them into a sealskin sack, 
evidently to be preserved during the winter as a stock 
of vegetable matter. Other sacks of sealskin were seen 
filled with train-oil. These sacks are both air and 
water-tight. They consist of the whole skin with the 
exception of that of the head, which is cut oflf at the 
neck. Children were met with in great numbers. They 
were well treated. They all appeared to be very healthy. • 
They were often carried on the shoulder both by men 
and women, and were so wrapped up that they almost 
resembled skin balls. In the interior of the tent, on 
the other hand, they were completely naked, and they 
might be seen sometimes to run out among the tents 
on the frost-covered ground, at a temperature below the 
freezing-point, without shoes or other clothing. Fog 
rendered further progress impossible until the 10th 
September, a number of land excursions being made 
in the interval. The beach is sandy, and immediately 
above high-water-mark is covered with a luxuriant 
carpet of grass. Further inland a very high range of 
hills was visible, and beyond it, at a considerable distance 
from the coast, snow-covered mountain-tops. The low 
land consists of layers of sand and clay, evidently raised 
above the sea-level at a very recent date. It is remark- 
able that the erratic blocks, which form so remarkable 
a feature of the loose earthy layers of northern 
Europe and northern America, are here completely 
wanting, a circumstance which appears to show thati 
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during the latest geological periods, glaciers Lave not 
played any great part in this portion of the northern 
hemisphere. Nor, to judge from the complete absence 
of erratic blocks from the present seashores, does there 
now exist in the sea to the northward any such glacial 
land as Grecnlond. 

At some places the solid rock runs out to the coast 
and there forms precipitous cliffs fifty to sixty feet high, 
which consist of magnesian schists, limestones more or 
less silicious, and silicious schists. The strata run from 
north to south, and are nearly vertical, but contain 
' no fossils. They yielded Dr. Almquist numerous con- 
tributions to the hitherto complete!}'' unknown lichen 
flora of this region. In consequence of the advanced 
season of the year, the higher land plants collected were 
few, and Dr. Kjellman dredged in the sea for alga3 
without success. Animal life v/as scanty — in the sea 
were seen only a walrus and some seals, on land no 
mammalia were visible, but holes and paths of the 
lemming, crossing the land in all directions. Among 
birds a species of Phalaropus was seen. In the 
neighbourhood of the place where the Vega was 
anchored there are for the present no dwellings, but 
at many places along the beach old foundations of 
houses were visible. At one place at the mouth 
of a rivulet, Dr. Stuxberg discovered a large number 
of graves with burned bones. The burning had been' 
so complete that only a few of the remaining fragments 
of bone could be recognised by Dr. Almquist as human. 
After the burning, the remains of the bones and the ash 
had been gathered into the hole and covered first with 
turf; and then with small flat stones. 
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This was the first time a vessel had lain off this 
coast. The arrival of the Vega was evidently a very 
remarkable occurrence for the natives, and tlie report 
of it must have spread rapidly. Though there were 
no tents in the neighbourhood, the Swedes received 
many visits. The correspondence between the house- 
liold articles of the Tchuktches and tlie Greenlanders was 
remarkable. This correspondence often exists in the 
most minute particulars. 

The wares most in request with the natives were 
sewing and darning needles, knives, preferably large 
ones, axes, saws, boring and other tools of iron, shirts 
of wool and linen, preferably of bright colours but 
also white, neckerchiefs, and tobacco. Of course brandy 
also was in demand — an exchangeable article of 
which Nordenskiold had a supply, but which he did 
not think it right to use. For this the natives will 
offer anything. Otherwise they are shrewd and cal- 
culating men of business, and have been accustomed 
to it from childhood through the barter which is 
carried on between America and Siberia. Many a 
beaver-skin that comes to the market at Irbit be- 
longs to an animal that has been caught in America, 
whose skin has since gone from hand to hand among 
the wild men of America and Siberia, until it has at 
length reached the Eussian merchant. For this barter 
a kind of market is held on the island Ilir in Behring's 
Strait. Ilir however is only one of the intermediate 
stations. At the most remote markets in Polar America, 
according to the Russian traveller Dittmar, a beaver- 
skin is sometimes exchanged for a single leaf of tobacco. 

Tobacco is here in universal use. All the men, and 
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the women too when they get an opportunity, smoke 
peculiar pipes, and the men always carry a tinder-box 
and tobacco-pouch. The pipes are exceedingly small. 
The material employed for smoking is sometimes to- 
bacco, at other times some substitute, of which samples 
were taken. For producing fire there were used steel, 
agate, and tinder formed of woody fibre, by chewing 
some suitable kind of tree or bush. Tobacco and its 
substitutes are also chewed. The chewed tobacco is 
placed behind the ear to dry, and is then used for 
smoking. Salt is not in use, but all are very fond 
of sugar. They do not care for coflfee unless with 
a very large quantity of sugar, but they are fond 
of tea. 

Dr. Almquist examined the colour-sense of a large 
number of the natives, and found that nearly all had 
normal vision. In order to induce them to submit 
themselves to this test, he ofiered the examined at 
the close of the examination a little brandy, amounting 
at first to a cubic inch and a half. This made many 
of them slightly intoxicated, cheerful, merry, unsteady 
on their legs, but not quarrelsome. 

Some bore small amulets on the neck, which they 
would not part with. One carried a Greek cross on 
the neck. He appeared to have been baptized, but 
his Christianity did not come to much. He crossed 
himself to the sun with much zeal in our presence. 
This was the only trace of religion or religious obser- 
vance that we could discover. The men's dress consists 
of one or more " pesks " of reindeer-skin, resembling 
those of the Lapps. Upon the " pesk " is worn in 
rainy or snowy weather a shirt of gut, or for show 
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of cotton cloth, which is called by the natives " calico." 
The main head-dress consists of a close-fitting pearl- 
ornamented cap, but both men and women generally 
<ro bare-headed. The shoes consist of mocassins wth 
soles of walrus-skin, in winter sometimes of bear-skin, 
in the latter case with the hair outwards. The dress 
of the women consists of " pesks " which are very 
wide, not open below, but sewed together, so as to 
form wide trousers, which go to the knees, in addition 
to which an outer pesk, resembling the men's, is worn 
during winter. The lower part of the arm of this 
gai-ment is wide and open, as was the fashion with ladies 
at home some decades ago. In the inner tent the 
women go quite naked with the exception of a narrow 
girdle, probably a reminiscence of the dress the people 
wore when they lived in a milder climate. They wear 
their hair long, parted at the top and plaited. The 
men generally have the hair shaved off or clipped to 
the root with the exception of the outer margin, which 
is left inch-long, and is combed over the face in front. 
The same custom was so prevalent among the Indians 
in the interior of North America two hundred years 
ago, that the famous missionary Hennapin could put 
himself on good terms with the Indian women and 
obtain food by combing their children's locks. Most 
of the men carry pearls or other showy articles in the 
cars. The women are tattooed with two dark-blue lines 
bent inwards on either side of the face from the eye 
to the chin, four lines on the chin converging towards 
the mouth, and some peculiarly formed markings on the 
cheek. The men are sometimes, but not always, painted 
with a black right-angled cross placed obliquely ou 
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the cheek-bone, or with some reddish brown colouring 
matter. 

During the night before the 10th September the 
sea was covered with a very thick crust of newly 
formed ice. The drift-ice appeared to have broken 
up somewhat. The Vega tlierefore proceeded on her 
' voyage, but was soon brought up by a belt of old 
ice so firmly bound together by the ice that had 
been formed during the course of the night that a 
channel had to be cut through it. Beyond this belt 
the sea was pretty open, but the fog became so dense 
that the Vega had to lie-to beside a ground-ice. On 
the nth the Vega coutinued her voyage, and on the 
12th having passed Irkiapi or North Cape a good wa}^ 
fell in with ice so con^pact that it was impossible to 
penetrate further. It was only with great difficulty 
that she could force her w^ay towards land. She was 
at length anchored on the inner side of a ground- 
ice stranded near the extreme point of the pro- 
montory. 

Close to the promontory the sea is very deep, 
but a violent storm drove the ice-floes in the neigh- 
bourhood backwards and forwards with such force that 
it became necessary to remove the Vega to a little 
bay formed by two rocky points projecting towards 
the north. Here the vessel had to lie till the 18th 
September waiting a change in the state of the ice. 
For the name North Cape, given to this promontory 
because it was the most northerly point of the mainland 
of Siberia seen by Cook during his voyage north of 
Behring's Straits, ought, says Nordenskiold, to be 
substituted the native name Irkiapi, to prevent it 
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from being confounded with other capes which have a 
better title to the name. 

On this promontory there is a village, consisting of 
ciorhteen tents. There are also the ruins of a lar^e 
number of dwellings which belonged to a race which 
formerly lived in these regions, and several hundred 
years ago was driven by the Tchuktches, according to 
their statement, to islands lying at a great distance 
in the Polar Sea. Wrangel says the people were 
called Onkilon, and he narrates several very interesting 
traditions of their last battles, which are said to have 
been fought out on this bold headland. 

Lieutenant Nordquist and Dr. Almquist made ex- 
cavations at the dwelling-places of the Onkilon tribe, 
and collected several old implements of stone and 
bone. The houses were in groups. They were, at 
least partly, built of whales' bones and driftwood, 
covered with earth, and were connected by long pas- 
sages with the open air and with one another. 
Probably their method of building resembled that of 
the Indian race the Indgeletes at Norton Sound 
described by F. Whymper in his travels in Alaska. 

The kitchen-middens in the neighbourhood of these 
old dwellings contain bones of the whale, walrus, seal, 
reindeer, bear, dog, fox, white-whale, and several species 
of birds, together with stone and bone implements. 
Though they bad lain in the earth for 250 years, 
there were stone implements still fast in their wooden 
handles, and the thongs with which they had been 
bound were still remaining. To these old inhabitants, 
as to the present, the tusks of the walrus furnished a 
material which in case of need could replace iron in tho 
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manufacture of lance-points, arrows, fish-hooks, ice- 
axes, &c. Whales' bones, and perhaps mammoth bones, 
were used on a great scale. The former were found in 
abundance. Several of the old Onkilon dwellings were 
used by the Tchuktches to keep blubber in, and at others 
excavations appeared to have been made in the kitchen- 
middens in search of walrus- tusks. 

At the top of the stony debris at Irkiapi there were 
found two old dwellings. These were probably built 
during the conflicts which preceded the expulsion of 
the Onkilon tribe. At several places on the slopes of 
the mountain were seen great collections both of larfje 
numbers of lichen- covered bears'-skulls laid in rinsfs 
with the nose inwards ; and of reindeer, bear, and walrus 
skulls mixed together in a less regular circle, at the centre 
of which reindeer horns were piled up. Along with the 
reindeer horns were found the skull and part of the horns 
of the elk or some other large species of deer. Beside 
the other bones lay heaped together innumerable temple 
bones of the seal, which had evidently formed part 
of sacrificial offerings. As no human bones were found, 
and the remains were said by the natives to be those 
of the Onkilon tribe, these were probably old sacri- 
ficial places. 

The prevailing rock in this region is of a plutonic 
nature, somewhat resembling gabbro. On the west 
side of Irkiapi it is intercalated with a black schist 
containing traces of fossils, possibly graptolites. Kjell- 
man was successful in obtaining some algae with the 
dredge, but the collections of the zoologists were scanty 
on account of the unfavourable nature of the bottom. 

From a hill 400 feet high Nordenskiold had an 
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extensive view of the sea, whieh was everywhere covered 
with the unbroken pack with the exception of the 
narrow channel along the shore, w^hich liowever was 
also at many places interrupted in an ugly way by 
belts of ice. 

Up to the 18th September the state of the ice was 
unchanged. But if a wintering w^as to be avoided 
it was not advisable to delay longer. The Vega ac- 
cordingly steamed along the coast in the open channel, 
the depth of the water varjnng from three and a half to 
four and a half fathoms. The Vegas draught of water 
is from sixteen to seventeen feet. After forcing her way 
with great difficulty through a belt of ice, the vessel ran 
aground on aground-ice foot, and, as the tide w^as ebbing, 
she w^as only got off the following morning after a con- 
siderable part of the ground-ice had been cut away with 
ice-axes. Some attempts to blast the ice with gun- 
powder were unsuccessful, and Nordenskiold suggests 
that dynamite, as being a much more powerful ex- 
plosive than gunpowder, should be carried on voyages 
in the course of which it may be desirable to blast 
a way through belts of ice. 

During the 19th the Vega continued her course in the 
same manner as before through smooth and for the most 
})art shallow water along the coast between high blocks 
of ground-ice which often had the most picturesque 
forms. No true icebergs were to be found here. Later 
in the day very low ice that had been formed in rivers 
or narrow inlets of the sea was met with, and the Vega 
sailed in w-ater which w^as only slightly salt and whose 
temperature w^as over the freezing point. The following 
clay the Vega continued her course almost exclusively 
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between low, dirty ice, which had not been sulyected 
to much pressure during the preceding winter. It 
has less depth in the water than the blue ground-ice 
aud therefore drives nearer the coast — a great incon- 
venience for a vessel so deep iu the water as the Vega. 
A point was soon reached where the depth of w^ater was 
only from twelve to fifteen feet. The Vega accordingly 
had to lie-to to wait for more favourable circumstances. 
The wind had now changed from W. to N. and N.W. 
The temperature became milder and the weather rainy, 
a sign that there must have been great stretches of open 
water to the north and north-west. During the night 
before the 21st it rained heavily with the wind N.N.W. 
and a temperature of + 2° C. An attempt was made 
to find a place wliere the pack that was pressed against 
the coast could be broken through but it was unsuc- 
cessful, probably on account of the very dense fog which 
prevailed. On the 21st Nordenskiold and Palander 
took soundings to tlie eastward and discovered a channel 
through which the Vega continued her voyage on the 
23rd among very close drift-ice, often so near land 
that there was only a foot of water under the kecL 

The land here forms a grassy plam, still free from 
snow, rising to gently-sloping hills or eminences. On 
the beach there was a considerable quantity of drift- 
wood, and here and there were to be seen remains 
of Onkilon dw^ellings. On the night before the 26th 
the Vega lay-to near a pretty large opening in the 
ice-field, which unfortunately closed during the night, 
so that it was not until the 26th that further progress 
could be made, at first with difficulty but afterwards 
in pretty open water, to a point called on the maps 
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Cape Onman, and to whicli the natives that came on 
Loard gave the same name. The ice met with here was 
larger bluish-white, not dirty. 

On the 27th the eastern side of Koljutschin Bay 
was reached. The following niglit was calm and the 
temperature sank back to — 2° C. Notwithstanding the 
limited de^ee of cold, the sea was covered with newly 
formed ice, which indeed in the opener places could 
only delay, not hinder, the progress of the ship, but 
which bound together the ice-floes lying off the coast 
so firmly that a vessel, even with the help of steam, 
could with ditiiculty force her way. On the following 
day w^hen the Vega had sailed past the point that 
bounds Koljutschin Bay on the east the narrow channel 
along the shore became too shallow, and it being found 
impossible to advance in any other direction the ship 
was made fast to a ground-ice, the Swedes hoping to 
get loose and traverse the few miles that separated them 
from the open water at Behring's Straits, the more con- 
fidently because whalers several times had not left the 
place until the middle of October, 

This hope was to be disappointed. For at least a 
month after the 28th September, a north wind blew, 
at first with violence, but afterwards more gently, heaping 
up greater and greater masses of ice along the coast, 
and by degrees bringing down the temperature to - 26** C. 
By the 25th November the newly formed ice was nearly 
two feet thick, and there was no longer any hope of 
getting free before next summer. 

The Veijas winter harbour was situated at the northern- 
most part of Behring's Straits in the neighbourhood of 
the tent village Yintlen, a mile from land and only 
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115' from the point where Behrings Straits open into 
the Pacific. " When we were frozen in," writes Norden- 
skiold, "there was ice-free water some minutes farther 
east. A single hour's steaming of the Vega at full 
speed had probably been sufficient to fraverse this 
distance, and a day earlier the drift-ice at this point 
would not have formed any serious obstacle to the 
advance of the vessel. 

" This misfortune of being frozen in so near the goal,'* 
he continues, "is the one mishap during all my Arctic 
journeys that I have had most difficulty in reconciling 
myself to, but I console myself with the brilliant result, 
almost unexampled in the history of Arctic exploration, 
that has been already won, with our excellent w^intcr 
harbour, and with the prospect of being able to continue 
our voyage next summer. A winter's meteorological 
and magnetical observations at this place and the 
geological, botanical, and zoological researches which 
our being frozen in will give us an opportunity of 
prosecuting, are besides of sufficient interest to repay 
all the difficulties and troubles which a winterinsr 
involves." 

"Now that the ice has become so thick," wrote 
Lieutenant Palander on the 25th November, " I con- 
sider the Vega perfectly safe from ice pressure. From 
our southerly position we suffer little from darkness. 
To-day we have seven hours' daylight, and even on the 
21st December we shall have no less than five hours. 
The temperature is uniform and falls slowly. The 
minimum to date is - 28° C. The average temperature 
of the month of November is nearly - 20*' C. The 
wind during the two months we have been here 
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lias blown steadily between N.E. and N.W., mostly from 
N.N.W. 

^' We have erected on shore a house of ice-blocks, 
intended for a Magnetic Observatory. The instruments 
have been mounted and the observations begin to- 
morrow. All the way from Cape Chelagskoj the coast 
is thickly studded with villages, consisting each of from 
five to fifteen tents, inhabited by Tchuktches, a tribe 
doubtless descended from the Eskimo of Greenland. 
The Tchuktche has black hair and eyes, a brownish- 
yellow skin, and is small of stature. He is very 
friendly and serviceable, especially if he gets ' kakau,' 
a common expression for all kinds of food. He will 
do almost anything for a drop of brandy. During 
summer a number of American vessels come here and 
carry on barter with the Tchuktches. These vessels 
introduce annually large quantities of spirits, notwith- 
standing the prohibition of the Russian Government. 
We have made it a rule never to use brandy in barter ; 
only a drop is given them sometimes to encourage them. 
In our immediate neighbourhood are three villages, 
Yentlin, Pitlekaj, and Irgonouk. The natives live by 
fishing, including whale-fishing, and hunting the seal 
and walrus. They are dressed in reindeer-skins, with 
which they also cover their tents, procuring them by 
barter with the nomad portion of the population of the 
Tchuktch Peninsula, the so-called Reindeer-Tchuktches, 
who carry on the breeding of reindeer and wander from 
place to place. During winter, when fishing is impos- 
sible, the coast Tchuktches travel along the coast with 
dog-sledges and carry on barter with the natives of 
other villages." 

C 
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Christmas and New Year's Day were celebrated with 
the usual festivities, the temperature outside being 
— 35*' C. The cold was very disagreeable, especially when 
it was accompanied by a strong wind. The wind con- 
tinued to blow between N.W. and N.E. except on two 
occasions, when a southerly and a south-westerly storm 
brought warm air along with them. On the 3Qth 
December the temperature for several hours was as high 
as + 2** C. During both these storms the ice opened at a 
distance of several English miles. The average tempera- 
ture of October was — 5-2°C., of November — le'S**, 
of December — 22*8**, and of January -25'1°. The 
minimum temperature to the end of January was 
-46^0. 

During their imprisonment the members of the expe- 
dition enjoyed good health and spirits. The time was 
spent in busy scientific work and in intercourse with 
the friendly Tchuktches, who supplied the party with 
bears and reindeer. Game was abundant and spring 
brought numbers of wild fowl. The dreaded scurvy 
was absent, thanks to the thorough precautions taken 
for its prevention, and in some degree no doubt to the 
circumstance that there was no dark period, the upper 
limb of the sun being visible on the shortest day. There 
was little sickness and no death among the members of 
the expedition. 

At length after 264 days' detention in the ice the 
Vega was released on the 18th July and passed East 
Cape, Behring's Straits, on the 20th, having thus been 
the first to accomplish the North- East passage. 

Skirting the Asiatic coast the Vega entered St. Law- 
rence Bay, then crossing to the American shore visited 
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Port Clarence, and recrossed to Komian Bay, dredging 
carefully all the while, the sea-bottom being particularly 
interesting on account of the meeting of currents from 
the Arctic and Pacific oceans. After touching at St. 
Lawrence Island Nordenskiold next visited Behring's 
Island, and discovered there the fossil remains of the 
gigantic marine animal Rhytina stellei^L Leaving the 
island on the 19th August, the Vega had a pleasant 
voyage till the 21st, when she encountered a severe 
gale during which lightning struck the vessel, splitting 
the maintop and slightly injuring several persons. At 
length at 10.30 p.m. on the 2nd September she cast 
anchor in the harbour of Yokohama, and in a short space 
of time the telegraph spread the news of her arrival 
over the civilised world. 

Professor Nordenskiold considers the voyage from 
Europe to the east coast of Asia certain of accomplish- 
ment and safe with a little more experience. He believes 
that all the northern seas from Japan to the Lena present 
no difficulty to skilful navigators, and looks forward to a 
large prospective trade with Central Siberia. 

After a fortnight's stay at Yokohama the Vega pro- 
ceeds on her memorable voyage, in the course and at the 
conclusion of which the illustrious leader of the expedi- 
tion and his distinguished comrades will be welcomed 
with universal acclamations as worthy sons of the old 
Vikings, and as men who have made their names im- 
mortal by breaking the line of innumerable defeats by 
a splendid and bloodless victory, achieved by human 
skill and daring over the powers of Nature and the 
rigours of the Icy Seas. 

c c 2 
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APPENDIX I. 

OFFICIAL REPORT TO THE (sWEDISH) ROYAL BOARD OF HEALTH ON' 
THE HYGIENE AND CARE OF THE SICK DURING TUB SWEDISH 
POLAR EXPEDITION, 1872-3, BY DR. A. ENVALL, MEDICAL OFFICER. 

Appointed, as a volunteer medical officer on tbe steamer Polkem 
during the Arctic Expedition, 1872 — 1873, I now proceed to report 
to the Koyal Board of Health concerning the hygiene and care of 
the sick during the expedition. 

For this expedition the Government had granted the use of two 
vessels, the mail steamer Polhemj and the brig Gladan as tender, the 
latter only for the summer months, though from unforeseen occur- 
rences it had to winter. 

The Polhem is, as is well known, quite a small iron steamer, only 110 
ffet long. For this voyage the vessel had been completely covered 
in by building over the deck from fore to aft, which was of extra- 
ordinary utility, particularly in bad weather. No other arrange- 
ments had been made, as it was not intended that we should pass 
the winter on board, but should live on land in a house made in 
Gotlienburg. The brig Gladan^ as has been already mentioned, also 
stood at the disposal of the expedition, for the purpose of con- 
veying, to the place where it was to winter, the house and other 
necessaries. 

Besides these two vessels, the expedition was obliged to charter a 
third, the Onkd Adam, which brought us coal, forty reindeer, and 
reindeer moss for them. 

The PoUuem*8 crew consisted in all of twenty-nine persons, count- 
ing in the chief, the medical officer, and three scientific men, but it 
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was intended that during winter this number should be reduced tx 
twenty- two, inasmuch as one of the scientific men and six of th 
crew were to return with the brig Gladan. Its crew consisted o 
two superior and two inferior officers, and twenty- one men, in al 
twenty -five. 

On the Onkel Adam there were thirteen persons, counting in th( 
master and mate. One was a woman acting as cook. The numbe: 
of those who wintered through the shutting in of both the othei 
vessels in the ice was sixty-seven, in place of twenty-two as ha< 
been originally intended. Of these sixty-seven, twenty-nine livec 
in the houses erected on land, twenty-five on board the Gladan ^ an< 
thirteen on board the Onkel Adavi, On board the Gladaii, whicl 
was not intended to winter, as has just been stated, various an-ange 
ments were made for protection against the much dreaded Arctic 
winter, and to endeiivoiir to maintain a good sanitary stiite. Th< 
whole deck from fore to aft was covered with a tent of sails, so tba 
one could very comfortably take exorcise in the open air, protectee 
from bad wrather and cutting winds. It was unfortunate tLat thi; 
tent required several times to be moved, in order that the vesse 
might bo navigated during thi; breaking up of the ice, which repeatedly 
happened during bad woiither. The officers and an inferior office; 
\ lived aft in berths which were warmed by a good stove in the littL 

cabin. They protected themselves from di-aughts from the colde: 

hold below them, by reindeer hides laid on the cabin floor, and th( 

f walls were made pretty tight by felt and extra boarding. The cre\! 

' and an inferior officer lived in the *'trossbotten," which for so littl 

: a vessel was very roomy, but for the present number of inhabitant.*^ 

namely, twenty-two, and under these circumstances must be con 

sidered too confined, inasmuch as for every man there were onl^ 

80 — 00 cubic feet of space. It was warmed partly by a stove 

I partly by the galley which stood there, and a comparatively ver'' 

. good ventilation was obtained, partly by the opening downwards 

! and partly by the opening above the galley. In order to avoi< 

dmughts and damp, and make the " trossbotten " as healthy as poj 

sible, the tross deck was covered with felt, the deck with board 

I between the beams of the deck, the floor with tarpaulins and reindee 

skins over them, and all iron was covered over with oakum an* 
i grease ; one of the store cabins was arranged as an excellent sic] 

j cabin, and aft the galley a large and roomy washing cabin was fitte 

\ up, tlie latter, in my opinion, a very good an*angement whereb 

ft great deal of damp and dirt was avoided in the rest of th 
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** troasbotten.'* Besides these airangements, for which the officers of 
the vessel deserve all praise, a stove was also, on my proposal, placed 
in the hold, where fire was kept up day and night. The temperature 
could there in general be maintained without difficulty many degi'ees 
above the freezing point, and even up to 10° C. and higher. The 
advantage of this was that the crew, whether employed, or in their 
leisure moments, did not require to live in the confined " trossbotten," 
but could remain in that large and airy apartment, whereby the 
deterioration of the air in the ** trossbotten " was in no small degree 
diminished. On board the Orilcel Adam the master, inferior officers 
and cook, five persons in all, lived aft in a cabin with berths, the 
others in a very dark and confined forecastle. Extraordinary 
arrangements, similar to those on the Glaclan, were also made here 
for protection against the storms and the cold of winter, and the 
hold, which was placed in communication with the forecastle by a 
door, was kept warmed by an iron stove. The temperature here, 
however, could not in general be maintained many degrees over the 
freezing point. The cubic contents of the forecastle were 640 cubic 
feet, or eighty cubic feet per man. Both these crews were thus in 
this respect under more disadvantageous circumstances than those 
who lived on land, where the cubic contents of the men's room were 
2,772 cubic feet, or divided among eighteen men, 154 per man. 



PROVISIONS. 

In this respect the same regulations were in force as during the 
expedition of 1868, namely, that the ordinary rules for men-of-war 
being set aside, the chief, in consultation with the medical officer, 
was entitled to make suitable an*angements for the dietary. In the 
light of the experience obtained during preceding expeditions, both 
English and Swedish, two such dietaries were framed, one for 
summer, the other for winter. I annex these together with the 
dietary with reduced rations, which required to be drawn up in 
consequence of the unforeseen increase of the personnel, and for the 
sake of comparison, the dietary that was in force for the Sofia in 
1868. From 1st October, 1872, to 1st July, 1873, we lived on 
rations reduced almost to two-thirds, a circumstance which could 
not have other than an injurious influence on the state of health, of 
which more below. The Polhern was provisioned for twenty-two 
men for eighteen months, and the Gladan for twenty-five men for 
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mx months. The steamer Onhel Adam^ which arrived at 
OQ the 13th August, had then only provisions for some few weeks^ 
bnt^ with a praiseworthy foresight, the master purchased from the 
loe Fjord Company, then in course of being broken up, about six 
months' provisions. The provisions for the Folhem and the Gittdan 
had been bought in Copenhagen from the well-known purveyoTt 
Beauvais, and taken overhead ; the provisions were of excellent 
quality. Some remarks, however, I must make, which perhaps will 
affeot the dietaries as much as the purveyors. 

The preserved meat, — ^that of Beauvais consisted of meat and soup 
together, — ^like all preserved foods, does not, in my opinion, fully 
replace the fresh, though from a theoretical point of view the meat 
at least ought to do that. It soon becomes quite tasteless, so that 
one gets disgusted with it, and this effect on the taste probably has 
an influence on the nutrition, and thereby indirectly on the nutritive 
value of the food. This may appear a somewhat bold hypothesis, 
but according to my experience, and as far as I have been able to 
form an impartial judgment, fresh and preserved meat do not appear 
to me to have quite the same nutritive value. The soup which 
accompanied the meat was, on the contrary, palatable in a high 
degree, but I will not say on that account that its nutritive value 
was particularly great. I have tested preserved provisions from 
several firms, and to a certain extent this holds good of them all. 
Such meat as has not had soup made with it is of course much 
better, and for such journeys only this kind of preserved meat 
ought to be used, and the soup taken separately. Besides, perhaps, 
a little variety of beef, mutton, and veal, were useful, such as the 
Englishmen had in their Arctic expeditions ; one then tires of it 
less speedily. The preserved vegetables, which consisted mainly of 
roots in thin dried slices, were of great service as an addition to 
the soup, but could not be used for other purposes. With respect 
to them, it is still more problematical in what degree they replace 
fresh vegetables. Among the preserved foods it was the potatoes 
which we had in the form of dried slices and meal, which in the 
opinion of all best served the purpose of replacing the fresh. All 
the salt meat and pork, as well as the bread, was from Copenhagen, 
and the quality was such that no fault could be found with it. 

From 1st October, 1872, to 1st July, 1873, fresh bread was baked 
daily by the employment of leaven. Potatoes, in which, as is well 
known, there is a substance capable of passing into fermentation, 
were used in preparing it. After being well boiled and kneaded, 
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the potatoes were mixed with a small quantity of warm water, and 
left over-night in a moderately warm place. After ten to twelve 
hours, common fermentation had begun in this mixture, and by the 
addition of flour, an excellent leaven was obtained, which afterwards 
could be used an indefinite number of times, by adding as much flour 
every time a portion of the leaven was taken away, to raise the 
dough. In this way, well fermented and well tasted bread was 
daily obtained. Various other methods were also tried among 
others, one with yeast powder from Copenhagen, but they were all 
more or less unsuccessful, while on the contrary, the above described 
method was quite certain and reliable. With more or less attention 
directed to scurvy, there had been placed in the dietary, pepper, 
vinegar, mustard, extract of meat, sour-krout, raisins, prunes, 
currants, and dried fi*uit, and more directly for medical purposes 
there were stocks of preserved milk, pickles (a large sort), and 
horse-radish preserved in vinegar. I think we ought not to ascribe 
to extract of meat any special anti-scorbutic properties, though 
according to current views of the nature of scurvy, these ought to 
he very great ; in practice this did not appear to be the case. 

With respect to the dried fruit, I will only remark that thei'e 
would have been no harm if the quantity had 4>een somewhat greater. 
Of preserved milk we had several kinds ; two of Norwegian manu- 
facture were exceedingly bad, one of them, adulterated with flour, 
when dissolved in water, yielded a deposit which gave a leaction 
with iodine. That obtained for the vessel was from Beauvais, and 
was also veiy bad. The best of all the sorts which I have tested, 
both now and during previous expeditions by sea, is the Swiss. 
The horse-radish preserved in vinegar might doubtless with great 
advantage have been replaced by the fresh root from Sweden. The 
pickles, considering their low cost, were exceedingly good and 
serviceable for those attacked by scurvy, as was also the lime-juice, 
wh'ch is considered indispensable for such expeditions, and of 
which of course we had a supply. 

Besides the ordinary dietary the gunroom j^rsonnel had provided 
themselves with better preserved provisions, some wine, and other 
extras. 

Among these I may specially mention 2,000 eggs, preserved with 
aseptine by Herr Gahn, in Upsala, but of which scarcely 100 could 
be used. According to my experience, gained in a foregoing sea- 
voyage to warmer countries, aseptine is not a suitable means for 
preserving eggs. 
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Chocolate was drunk instead of coffee twice a week, and I con- 
sider it to be specially suitable in the Arctic regions, although it 
was not much relished, especially in the beginning, but the taste 
is hx from pointing out always what is most usefuL I belieYe 
spirituous liquors to be of great use in small and moderate quaati- 
ties, but exceedingly mischievous and pernicious in the case of the 
least excess. They consisted of brandy and concentrated rum, the 
latter specially ordered from London for the ice journeys, and of 
only middling flavour. For the ice journeys which were projected, 
and which also were carried out, there had been provided 1000 lb. 
pemmican — artificially dried meat, mixed with fat, some currants 
and sugar, and placed in hermetically sealed tins. Of the excel- 
lence of this food for such journeys there cannot be two opinions. 
Some, however, have a dislike to it. 

We were unable to obtain any great increase to the stock of pro- 
visions during the first sunmier, because we lay for a long time at a 
place quite unsuitable for hunting, and during the remainder of 
the season were too much engaged with preparations for the winter. 
Two reindeer that were shot in September had tmcommonly fine and 
savoury flesh. They were, however, at that time rather fat, having 
under the skin a layer of fat nine to ten centimetres in thickness. 
Those that we obmined earlier in the summer from tlie walrus- 
hunters were not so fat, and therefore better. In October were shot 
about 150 ptarmigan, which formed a welcome delicacy. Several 
seals were also killed and their flesh eaten under the form of beef- 
steaks, by most with relish and appetite. The same was the case 
with the flesh of a bear that was shot during winter under our 
windows. Of the many sea-fowl that visit Spitzbergen during 
summer, it is without doubt the Alca Briinnichi which has the most 
savoury flesh. Next in order, perhaps, comes Mergnhi^ AUe, though 
it is exceedingly small, so that a great number of them are required 
to make a meal for the crew of a vessel. Besides the rest — as black 
guillemots and eiders — were not neglected, especially both in spring 
when we were quite tired of preserved meat, and in winter when 
we had no superabundance of provisions. 

We had not taken any great stock of beer because we did not 
think it could be kept fresh and good any great length of time. 
Experience, however, showed that this was not the case, for in the 
gunroom there was a little private stock, of which there remained 
some in April which was then excellent. 

Some other little luxuries, as presei'ved whortleberries, and other 
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preserves of different kinds, fruit juice, dried apples, prunes, and 
so-called " drops," had been taken along by private members, and 
were all in great requej-t. 

CLOTH I NO. 

The expedition was as well provided in the way of clothing as in 
that of provisions, partly from the stores of the Crown, partly 
through purchase, although the abundant stock was also in this 
case reduced by the unforeseen occurrences. On board the Gladan 
underclothing was made from felt taken from the naval stores, and 
it answered the purpose very well, though it was not very sti'ong 
in wear. Besides, as much of the stock intended for the Folkem 
was handed over as could be spared. I believe none of the man-of- 
war's men had reason to complain that they needed to freeze. The 
case perhaps was different with the crew of the Onkel Adam, of 
whom I found some very poorly clad ; but after my remarks on 
this point to the master, the matter was amended in one way or 
other. 

In summer other clothes are not required on Spitzbergen than 
what are commonly worn in Sweden in spring and autumn. 

In winter some increase is of course required. With complete 
woollen underclothing, and the common thick sailor's clothes, sea- 
boots, and skin- cap, the men got on commonly very well. During 
the coldest time there were dealt out to the crew so-called "skallar/* 
a sort of shoes, made of the skin of the reindeer's head, in which 
was placed a certain kind of dried grass. These shoes are exceed- 
ingly warm, and with them a man can defy the severest cold. For 
the cold season the men had a soit of overcoat of canvas, lined 
with wool. Under ordinary circumstances, and with constant 
exercise, no furs were required. There were mittens both of wool 
and skin in quantity. Besides, for the ice journeys were used 
** peskar," reindeer-skins with the hair outwards, sewn together 
both behind and before, so that when put off or on they required 
to be drawn over the head like a shirt, **ballingar," a sort of over- 
trousers, also of reindeer-skin, canvas boots, and '* komager,** or 
tine boots of soft leather, also with hay inside. Next the foot, 
over the stocking, were used, during the ice journeys, foot-cloths, 
about two feet in length, with which the foot was draped above 
the stocking before it was inserted into either the '' skallar " or 
"komager" above described. The excellence of this foot covering 
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is bert eiidenoed hj tlie tmet tluit not a aiiigle case of £rast-faito 
ooeorred in the cace of those who nsed them. 

During the ioe jonmejs too, gatta-percha mattresses^ which ooold 
he inflated with air, formed part of the equipment. In this way 
the damp, which otherwise would have arisen from the action of 
the heat of the bodj on the snow and ice, was wholly avoided. 

SOUTIXE A5D DISCIPLINE. 

A well-arranged routine and proper discipline are, without doubt^ 
of the very greatest importance for the hygiene during a winter 
in the Arctic regions. Besides the sorrowful fact that seventeen 
Norwegian walrus-hunters at one place, and two at another, who at 
the same time with us braved the dangers of the Arctic winter, 
suocnmbed, and without doubt just through this want of discipline^ 
the difference in the state of health that prevailed on the two 
Government vessels on the one hand, and the commercial ship on 
the other, showed, in my opinion, the effect of this uniform routine 
and disciplina 

On board the Polhem^ or more correctly oh land, the time was 
divided in the following way : — 6.30 a.m., general awakening ; 8, 
muster, after which free gymnastics for ten to fifteen minutes, and 
breakfast ; from 9 to 1 2, work ; from 1 2 to 1 , mid-day rest ; from 
1 to 5, work, after which the men had leave to employ themselves 
as they had a mind; 7.30, supper, and 10, to bed. None was 
allowed to sleep by day without special reason or permission. On 
the Gla/lan the ordinary routine of a man-of-war was observed. On 
the Onkel Adam, on the contrary, the master was less strict in 
maintaining proper discipline, and as he himself neglected or trans- 
gressed what was useful in this way, the crew also fell into habits 
of indifference and laziness, and on boai-d great disorder prevailed ; 
and, notwithstanding my injunctions, the men were not kept to 
cleanliness and neatness. 

MEDICAL STOKES. 

These consisted of the common complete equipment of vessels 
belonging to the navy, consisting of bandages and instruments, 
linen, kc, 

"With attention specially directed to the supposed severity of the 
winter, there were bought in Gothenburg thirteen respiratoi^s, which 
however did not come much into use. 
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There were also purchased twenty- four so-called "goggles," and 
they were not only of great use, but absolutely indispensable. As 
the stock of them was not sufficient, the cai*penters had to make 
such spectacles as the Eskimo and Greenlanders use. They were of 
wood, and were not so good nor so convenient to go with as the 
proper spectacles. Of the latter, the soot- coloured are the best, 
the blue do not diminish the intensity of the light, only change the 
colour, and are therefore not so reliable for the prevention of snow- 
blindness. Neither are green or blue veils, which were tiied during 
the English Arctic expeditions, and by several dui'ing our expedition, 
so much to be relied on. Those who use the soot coloured spectacles 
certainly escjipe snow-blindness. 

The stock of medicines was specially large, because we were to 
be completely shut out from the rei^t of the world, and thus, if any- 
thing hatl been wanting, there would have been no possibility of 
procuring it. 

From Medical Councillor Herr Dr. Edholm, I obtained a collec- 
tion of Professor Almen's Gelatince vudicatoi in laniellis, which he 
wished to luive tested for their practical utility ; I had also bought 
a quantity as medical stoi^es for the projected ice-journey, when the 
weight and bulk of the equipment wei'e of so great importance, 
and the gelatinw therefore appeared to me to be of great 
utility. 

Through a very extensive employment of them, I have had 
opportunities of making obsei-vations of their practical utility, 
during hea expeditions especially, and of their great practical value 
in general. Excepting tliat some, as Gel. acetatis jjlumhi<n, and Gel. 
tartraiis stibtcokaiici, had a fine crystalline powder on the surface, 
they all, after the fifteen months the ' expedition lasted, showed 
themselves unaltered both in their outward appearance and in their 
therapeutic action. In order to ascertain if different ways of keep- 
ing them would affect them differently, they were kept in dry and 
moist, cold ( - 30° to - 38° C), and warm (15° to 30° C.) places, and 
I have here only to remark a certain disposition to the formation of 
mould in those that were exposed to damp, and in two Gel, lactatis 
ferrosij and GeL gummi guttce aloeiiccEy which lay in a warm place, a 
certain brittleness and fragility, doubtless caused by a too small 
addition of glycerine. 

For military medical officers and others who are obliged to act as 
apothecaries, they are on account of the facility of dispensing, so 
convenient and of so great utility as to be far above my praise. 
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They ought also to be of great use and practical importance for 
hospitals and similar institutions, partly for the reason already 
stated, partly because they appear to remain unaltered nearly for 
any length of time, and thus what is not consumed on one occasion 
may be used another time, and long after with advantage, which is 
not the case with medicines in the form of infusions and decoctiona, 
or even of powders and pills, not to speak of some other common 
modes of dispensing. Another thing which makes the gelathuB so 
useful and practical, is the ease with which medicine in this form 
can be taken by the patient, without his being in the least annoyed 
by its taste or smell. lie takes only the small capsules of gelatine 
(one or more) into his mouth with a few drops of water and swallows 
them, and the medicine is carried without the least inconvenience 
into the stomach, and I have seen patients who said they had the 
greatest difficulty in taking even the least disagreeable medicines, 
who could with ease take them in the form of yelatinw. That 
gelatine preparations tict at least as certainly and speedily as medi- 
cines under other forms when taken inwardly, I have never had 
reason to doubt. An advantiige of the gehidnce so easily understood 
that I need not waste any words upon it, is the ease with which one 
in very small bulk, as in his pocket-book, note-book, or otherwise in 
his pocket, can carry a very large collection of medicines. Their 
cheapness, as compared with other forms of dispensing, is also of 
great importance. In short the utility and pi'actical value of gelathuB 
are so evident that we can only be astonished at their not having 
come into general use, to which it has perhaps conduced in some 
degiee that they have not been placed in the list of medicines. 

In Ti'omsoe there was purchased a large vessel containing 130 lbs. 
preserved cloudberries (Ruhua Chama-mAynis), which, according to 
the medical men there, are a good antiscorbutic. As such we had 
besides from Copenhagen, as above stated, two kegs of large pickles, 
twenty bottles of horse radish finely slicod, preserved in vinegar, and 
from England, fifty kannor (nearly thirty gallons) lime-juice. There 
were besides, for hospital use, 200 tins of preserved milk. To 
the hospital equipment also belonged several articles taken from 
the naval stores at Carlskrona; mattresses, woollen nightshirts, 
English hammocks, (Src. 
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CLIMATE AND DISEASES. 

Tho climate of Spitzbergon during the summer months is very 
good and healthy; the variations of temperature are not very great. 
As summer we cannot reckon more than the half of June, July, 
August, and part of September. 

According to our experience, which concerns the latter half of 
one summer and the first half of the succeeding, August and the 
half of September, as well as the latter half of June and the whole 
of July, were very fine and pleasant. Yet I believe the weather 
is very changeable at different places on Spitzbeigen. During our 
stay at the Norways, the north-west corner of Spitzbergen, where 
cold and warm winds often meet, there was a great deal of fog and 
violent gusts of wind, now from one direction, now from another. 
The temperature was sometimes a couple of degrees under the 
fieezing point, but averaged in general from 2° to 4° C, and even 
lose to 7° C. Rain and snow, though not in considerable quantities, 
were not uncommon. The first half of September at Mussel Bay, 
where we were compelled, by obstacles presented by the ice, to 
settle instead of at Parry Island, as had been intended, was the 
finest season we had during our stay on Spitzbergen, but the sun 
was now no longer circumpolar, and the nights began to be dark. 
In the middle of the month violent snowstorms commenced, and 
the temperature sank hastily. On the 16th September the vessels 
were shut in by masses of drift ice. In the last days of the month 
we had already a temperature of - 29° C, not a very good outlook 
for the winter. During the first four months, however, it was not 
of any uncommon severity ; on the contrary, it was sometimes very 
mild, as 3° C. in the month of January, at the 80th degreo of 
latitude. The temperature was during this period subjected to 
many frequent and sudden changes ; a rise or fall of 10° C. in 
an hour was not uncommon. In the same way the variations of 
the barometer were sometimes very great. The sun, which dis- 
appeared on the 22nd October, was replaced only in an inconsiderable 
degree by the moon and the frequently recurring aurora. Frequent 
storms raged particularly during November and January, and drift- 
ing snow and fog combined to make the darkness yet more impene- 
tiuhle. During tho darkest period, from the middle of November 
to about the middle of January, one could not take long walks. 
Tho depressing influence of daiknei-s on the spirits was too evideiit 

D D 
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11 days, and tlii^ longest 132 days. Tlio total uumber of days 
during which the scurvy patients were under troiitment amounted 
to the considerable sum of 1,900, or on an avei*age 67 days for 
each patient. 

Of eye diseases there were some cases of simple conjunctivitis, 
and seven attacks of snow-blindness, not including the cases, also 
seven in number, which occtuTed during the ice journeys, some of 
which are said to hiive been very intense. They always occurred in 
the case of those who did not use glasses, some from obstinacy, 
others because they thought them inconvenient to walk with. None 
who properly used glasses were attacked, though on the other hand 
many who went without them also escaped. 

This disease, so common in the Arctic regions, arises in working 
or marching out upon the snow-fields, where the eye has not a 
single dark spot to rest upon. The attack was very sudden ; to the 
pitient all appeared as if wrapped in mist, and he was unable to go 
foi*ward alone. Soon after pain commenced, in most cases very sud- 
denly, and after some hours, five to ten, there was the most intense 
conjunctivitis, the conjunctiva, and even the eyelid, being much 
swelled. Tears streamed in fioods over the cheeks, and the patient 
complained like a child of the pains, which he described as feeling 
deep in the eye, and in the forehead over the eyebrow, and in the 
head. In most cases there was tenderness over the ciliary tract, 
and sooner or later thei*e was developed a superficial keratitis with 
a clouding, commonly diffuse, of the whole cornea. In these cases 
the intolerance of light was raised to the uttermost, and the eyelids 
were kept spasmodically closed. Some cases which I examined 
with the ophthalmoscope only showed hypersemia in the fundus of 
the eye. 

By using cold compresses, and prescribing calabar, and, in the 
cases in which there was pain in the forehead, atropine, the treat- 
ment was over in a couple of days, and no sign remained of what 
the patient had suffered. 

I cannot give any distinct indictition for calabar, but it is certain 
that, in the cases where I employed it early, the disease was sooner 
overcome than in those in which I delayed or altogether omitted 
its use. Lieutenant Palander also valued the use of calabar in the 
attacks of snow-blindness which occurred during the ice- journeys. 
I had always considered snow-blindness as a hypereesthesia of the 
nerves of the eye, and a blinding whereby the patient lost the power 
of vision, and from this point of view I looked upon calabar as 
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useful, and this turned out to be the case. Except in the accounts 
of the Englishmen's and Americans' journeys in the Arctic regions, 
I had nowhere seen snow-blindness described in detail. They, how- 
ever, appear to have registered under this name various diseases of 
the eye. Their treatment was very simple, consisting in dropping 
in "wine of opium." This I have also tried in two cases, and 
cannot deny that it was attended with very good results — calabar, 
however, shortened the treatment. In two cases the pains were so 
intense that it was only by the use of atropine and injections of 
morphia, and an artificial leech, that I could arrest them. In the 
general sick list I have placed them under the head of kerato- 
conjunctivitis, though that perhaps is not quite exact. 

Of external injuries there have only occurred some trifling in- 
cised wounds and contusions. During the summer, and so long as 
we were on board, every injury, even the most inconsiderable, the 
least scratch in the skin, showed a disposition to go on to suppura- 
tion, which, however, I do not ascribe as any peculiarity to Spitz- 
bergen ; but it occurs, in my experience, also in common sea- 
voyages in cold weather, and perhaps is caused by contact with 
salt water. 

Of injuries by frost there were some quite mild cases on the ears 
and nose, and above all around the palms of the hands. I cannot 
omit to state here the composition of the salve I used in such cases 
with great success^ and the value of which I learned many years 
ago, how I do not remember. I consider it deserving of recom- 
mendation. 

Re. Chloret. hydrargyric. coiTOsiv. . . grm. 1. 

01. Eicini gtt. 40. 

Aetherol. terebinth, depur. . . . gtt. 60. 

Collodii grm. 50. 

A man was lost during the ice- journeys by going astray on the 
ice among the drifting snow. He was probably frozen to death 
when overcome by fatigue. 

Besides the care of the sick belonging to the expedition, I had 
several opportunities of giving medical advice to the Norwegian 
walrus-hunters, who during the summer visit Spitzbergen in gieat 
numbers. The diseases which principaUy occurred among them 
were catarrhs in the alimentary tract. An attack of gonorrhoea, 
one of spei*matorrhoea, and some external ailments — among these a 
Ciise of inflammation in a finger from a neglected panaritium — also 
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occurred. The finger was amputated, and this was the only 
operation during the whole period. 

Two persons with gunshot wounds, one on an English vessel, the 
other on a Norwegian, sought my assistance. In the former case a 
rifle-ball had passed through the muscular part of the forearm 
without damage either to the bone or to any large blood-vessel ; in 
the latter the gun had exploded, and the pieces had badly wounded 
the man's left hand, from the muscles of the thumb of which a 
small splinter of iron was extracted. Both these wounds were 
dressed with carbolic acid without permanent injury. That none of 
the Norwegians who wintered in Ice Fiord survived may appear 
wonderful, as they were as well provided with food as the Swedes, 
in other respects even better, and in no respect worse. But when one 
is informed how they passed the time in the most complete inactivity, 
lived like brutes in the most abominable filth and disorder, and that 
there was none to exercise authority over them or warn them of 
the danger of such inactivity and such a way of living, there is no 
ground for surprise that the scurvy took the upper hand, and that 
all succumbed to it. The advice and information they obtained 
from me duiing my visit to them, partly for some occasional 
ailments that then occurred among them, partly for possibly 
impending attacks of scurvy, they appear completely to have 
forgotten. 

The corpses of two men who wintered at Grey Hook were 
examined by me, and showed evident and strong signs of scurvy. 

Those at Ice Fiord were already buried at the time of our visit, 
but that they too fell a sacrifice to scurvy I believe cannot be 
doubted. 

For further particulars I refer to the sick list. 

Note. — In a communication addressed to the writer, Professor 
Nordenskiold draws special attention to the fact that during the 
journey over the inland ice (see pages 220 — 263) no lime juice was 
used, the whole stock having been thrown away when .it was found 
necessary to reduce the equipment of the exploring party. 
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Dietary adapted till tfie 1st October, 1872. 



Li: 



MoruiDg. 



Ml 



No. 1. 



Butter 
Coffee. 
Sugar . 



Grm. 
25-5 
31-875 
31-875 



! 
11 



No. 2. 



t 

1 


Slime as No. 


1. 

i 

1 


I 

1 

1 


No. 3. 

Butter . . . 
Chocolate . . 
Sugar . . . 


Gnn. 
. 25-5 
. 32-0 
. 32-0 




No. 4. 
Sjime as No. 


1. 




No. 5. 

Gnn. 
Butter .... 25-5 
Cheese .... 51-0 
Bread .... 2125 
Brandy or rum 60 c.c.m. 
or beer . 350 ,, 



Noon. 



Grm. 
Smoked bacon or dried 

tish 321-0 

Sourkrout . . . . 3210 
Preserved potatoes . 51-0 
Preserved vegettibles 26 4 
Extract of meiit . . 6-35 
Brandy or rum 60 cub. cm. 
or beer . 350 



»» 
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Preserved meat . . 
Preserved jjotatoes . 
Preserved vegetables 
Extract of meat . . 
Brandy or rum 60 c.c.m. 
or beer . 350 



EroniDg. 



Grm. 
Butter 25-5 
Sugar. 32-0 
Tea . 6-35 



Grm. 

491-0 

51-0 

26-4 

6-35 



Same as No. 1 



»» 



Grm. 
Salt pork . . . . 425 

Peas 1970 

Barley 406 

Brandy or rum 60 c.c.m. 
or beer . 350 



>» 



Grm, 
Salt meat .... 425 

Peas 1970 

Extract of meat . . 6*35 

Barley 406 

Brandy or rum 60 c.c.m. 
or beer . 350 



>» 



Same as No. 1 



Same as No. 1 



Same as No. 2. 



Grm. 
Butter 25-5 
Cheese 5 10 



Per day : Bread 531*0, tobacco 10*6 grm. 

Per week : Salt 90*0, mustard 30*0, pepper 125 grm., vinegar 60 c.c.m. 
Of the different dietaries, No. 1 was in force 1 day ; No. 2, 3 days ; 
So. 3, 2 days ; No. 4, 1 day ; No. 5, on extraordinary occasions. 
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Dtetary intmdsd to ba adopted from l«t OeUAer, 1873. 




No. 3. 

Ortn. 
Butter. . . 25-5 
Chocolate. . 320 
Sogar . . . 320 



Gim. 
Smoked b-ooon or dried 

fish 3210 

Sourkrout .... 321 
Presot'ved potittoiis . 51'0 
Preserved vegetables 26-4 
Extract of moiit . . 6*35 

Rice 2100 

RfUfiinB or cmrantg . 21'0 

Bnmdf or rum 60 o.<i.m. 

or beer . 350 „ 



. 25-5 
. 32-1 
. CM 



I 



Onn, 
Preserved meat . , 2920 
Preserved potatoes . 61-0 
Preserved vegetables 2S-4 
Extract of meat . . 6-35 
Brandy or i-um GO c.c.m. 
or l>eer , 350 „ 



Om. 
Salt pork .... 4250 

Pofts 19GG 

Extract of mefit . . 6-3f 
Brandy or rtim (50 c.c.m. 
or beer . 350 „ 



No. 4. 
Suae as No. 3. 



Oral. 
Salt pork .... 425-0 
' Fruit soup ... 1 portion 
, Brandy or rum 60 c.c.m. 
I or beer . 350 „ 



Per day: Bread 531*0, tobacoo 10'6 grm., lime-juice 16 c.o.m. 

Per week : Flour 4260, butt«r 1250, salt 900, mustard 30, 
pepper 12-S grm,, vine^r 60 c.c.m. 

(^ the different rations No. 1 i* in force 1 day ; No. 2, 4 days ; 
No. 3, 1 day ; and No. 4, 1 day a week. 
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Dietary adopted during the Winter 1872-73. 



Morning. 



No. 1. 



Butter . 
Sugar . 
Coffee . 



Grm. 
210 
25-5 
210 



No. 2. 
Sanie as No. 1 



No. 3. 
Same as No. 1 



No. 4. 

Butter . . 
Chocolate . 
Sugar . . 



Grm. 
210 
21-0 
25-5 



Noon. 



Grm. 
Smoked bacon or dried 

fish 300 

Sourkrout . . . .210 
Preserved potatoes . 42*5 
Extract of meat . . 6*35 

Rice 1420 

Currants .... 4*25 
Biundy or rum 60 c.c.m. 
or beiT . 350 ,, 



Grm. 
Preserved meat . . 194 6 
Preserved vegetables 26*4 
Extract of meat . . 6*35 
Brandy or rum 30 c.c.m. 
or beer . 350 



>i 



Gnn. 
Salt meat . . . . 265*6 
Preserved potatoes . 42*5 

Sago 8-5 

Barley 203 

Raisins 170 

Prunes 4*25 

Dried fruit . . . 12 5 
Brandy or rum 30 c.c.m. 
or beor . 350 „ 



Gmi. 
Salt pork .... 265*6 
Preserved potatoes . 42*5 

Peas 145-2 

Brandy or rum 30 c.c.m. 
or beer . 350 



»> 



Evening. 



Butter 
Sugai* 
Tea . 



Grm. 
210 
27-6 
4-25 



Same as No. 1. 



Same as No. 1. 



Same as No 1. 



Per day : Bre^d 425 grm. (two-thirds wheat, one-third rye), 
Tobacco 5'95 grm. 

Per week: mustard 19 1 grm., vinegar 60 c.c.m, pepper 8*5 
grm., salt 38 grm. 

No. 1 Sundays, No. 2 Mondays, Wednesdays, and Fridays, No. 
3 Saturdays, No. 4 Tuesdays and Tlmrsdays. 

From 1st January to Ist May 15 c.cm. lime juice. 

From 1st February 85 grm. cheese per week, and 51 grm. flour 
per day. 
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DtBiarif an board the Sofia, 1868. 



Homing. 



No. I. 

Bntter . . 0*05 

Coffee . . 0-07 

Sugar . . 0075 



No. 2. 
Same as No. 1. 



No. 3. 

lb. 
Butter . . 005 
Chocolate . 0*064 
Sugar . . 0075 



No. 4. 
Same as No. 3. 



Noon. 



lb. 
Smoked baoon . .0-75 
Extract of meat . 00013 
Pretferved potatoes 0*L2 
Preserved vegetables 0*055 

Rioe 0*5 

Eaisins or currants. 0*05 
Brandy or rom 2 cab. in. 



lb. 
Preserved meat . . 0*596 
Preserved potatoes. 0*12 
Extract of meat. . 0*0013 
Preserved vegetables 0*055 
Brandy or rum 2 cub. in. 



Salt pork . . 0*75 lb. 
Peas . . .7*5 cub. in. 
Extract of meat 0.0013 lb. 
Brandy or rum 2 cub. in. 



Salt meat . .10 lb. 
Preserved potatoes •12 1b. 
Groats .... 2 cub. in. 
Preserved vegetables 0.05t51b. 
Brandy or rum . 2 cub. in. 



Evening. 



Batter 
Tea 
Sugar . 



lb. 
0-05 
0-014 
0-075 



Same as No. 1. 



Same as No. 1. 



Same as No. 1. 



Per day : Bread 1*25 (half rye, half wheat), 45 cub. in. lime- 
juice. 

Per week: Butter 0*3, mustard 0*03, pepper 001, salt 0*12, 
vinegar 1 cub. in., wheat-flour 1*0, tobacco 0*135. 

Sourkrout when it is given out, 5. 

No. 1 Sundays, No. 2 Mondays, Wednesdays, and Fridays, No. 
3 Tuesdays and Thursdays, No. 4 Saturdays. 

1 1 Swedish lb. = 987133 lb. avoirdupois. 
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TiiNe showing tJue Mean IleigJU of the Barometer^ and the Mean, 
Maodmum and Minimum Temperatures during the /Swedish 
Polar Expeditum 1872-1873. 



Munths. 


Mean Height of 
the Barometer. 


Mean 
Tempcratiire. 


Mftximura 
Temiwrature. 


Minimum 
Temperature. 


August, 1872 
September „ 
October „ 
November „ 
December „ 
January, 1873 
February „ 
March „ 
April „ 
May „ 
June „ 


760-40^ 

765-44 

766-70 

756-09 

757-28 

750-6;} 

753-08 

756-72 

762-42 

770-77 

755-01 


+ 2-P 

- 6-7 

- 12-6 

- 8-2 

- 14 5 

- 9-9 

- 22-7 

- 17-63 

- 18-12 

- 8-2 
+ 1-11 


+ 7-6° 
+ 8-7 

- 6 
+ 2-6 

- 3-4 
+ 3-6 

- 0-0 

- 0-4 
+ 0-2 
+ 3-6 
+ 9-4 


- 30° 

- 29-6 

- 27-2 

- 19-5 

- 26-6 

- 32-4 

- 38-2 

- 380 

- 32-6 

- 19-4 

- 3-9 



Table of tlve Nutritive Value of various Rations during various 

Expeditions } 





Albumen. 


Gelatine. 


Fat. 


Carbo- 
hydrates. 


Extractive 
Matter. 




Gram. 


Gram. 


Gram. 


Gram. 


Gram. 


Swedish Man-of-war ... 


162-43 




871 


431-57 


4-57 


Swedish Merchant-ship... 
English Arctic Expedi- 

UOUS ... ... ... •• 


196-81 
144-63 




62-42 
27-43 


604-63 
422-72 


101 
6-67 


McCIure's reduced ra- 












tions (^) 


96-42 


— 


18-28 


281-81 


3-7 


Sofia, 1868 


137-23 


5.35 


70-35 


444-7 


6-1 


PoUitin, 1872 till 1 Oct. 


139-26 


5-87 


65-06 


380-99 


6 29 


„ the intended win- 












ter ration 


134-49 


7-21 


77-38 


41402 


6-83 


„ from 1 Oct., 1872, 












till 1 May, 1873 


89-79 


237 


49-25 


30513 


2-8 


„ 1873, from 1 May 
to 1 July 


9154 


4-19 


60-13 


358-83 


4-02 


Onkel Adam, from Oct., 












10/22 •*• ••• •.• •*. 


117-38 


0-59 


36-63 


265-9 


6-98 



1 All per man per day. 



Sick List of Ifui SvxdUh Folaf 


Expediiion 


1872- 


1873. 








I 

n 


1 


i 

1 

1 - 


1 

1 


1 

- 




1 


t 

1 


s 

1 


I 


1 
jl 

1 


ht. 
d. 

_ 


1 


Officers aud Stuff of the 
Expedition 


Inferior Officers, &c. 




1 1 


1 4 


16 


3 


4 




1 


V 


IG 


le 


- 


IB 


Carpenters 


- 


- 


S 2 


4 


1 


S 




- 


I 


4 


4 


- 


4 


Siulora and Apprentice! . . . 


- 


12 


2 - 


14 




4 






5 


14 


14 


- 


14 


Boatmen 


-|l21 


7 1 


30 


1 


13 






12 


30 


S8 


2 


an 


Cooka (one female) 


- 2 


-- 


2 


1 








1 


2 


2 


- 


8 


Priyate and Hired 


£11 


- S 


15 


a'fi 






3 


15 


15 


_ 


15 


Total 


zasja 


3 9 


82 


1131 


A! 


T. 


m 




80 


rl 



There were on board the Pol/iem : offioers and staff of the expe- 
dition, 4 ; inferior officers, &c., 4 ; carpenter, 1 ; sailors and boat- 
men, 12; hired men, 6 : total, 29, Gladan: officera, 2; inferior 
officers, 2 ; carpenter, 1 ; sailors and boatmen, 20 : total, 25. 
Oiikel Adam : master and inferior officers, 4 ; cook, 1 ; cre«', 8 : 
total, 13. Total of the whole, 67. 

Number of days of treatment. — For the PofJiem, 513 ; Gladan 
909; Onid Adam. 1,051. 

Average of sick per day, — On board the Polhem, 11 3; Glatlan, 
2-23 ; Onkel Adam, 31. 

Cost of medicioes. — For the Polhem and Gladan, 443*85 rix- 
dollars rixmynt (itboat £2i 12«.). 



APPENDIX I. 



List qf the DiteasM. 



1 




1 












Bmt 












, 


































E 


~ 


1 




1 


- 












E 




i 




1' 


1" 


1 










1 

1 
2 


1 


i 

8 


1 
4 


^ 


9 


1 

13 


1 
1 


1 
f 
1 


ii 


1^ 
£8 


i 


1 

S8 


Scorbutus 


Chloro-snipmiu 






















1 




























I 




_ 




I 






- JfeumlguisupraorbitalU . 




— 


I 


I 


— 




— 


- 


— 


_ 


2 










CoDjuDctiTitis simplex 






1 


3,' 1 




1 


2- 


I 


1 




G 






Kerato-coiijunctiTilis ' 






3 


4 - 






'i- 








7 






Otitis extemn 




_ 


1 










il- 


- 






1 






Angiuii tonaillaria ... . 




- 


2 




1 


4 


1 




1 




2 




4 






Perioarditia 








1 




1 














1 












1 


1 




2 


1 












% 






PneumoDJa 






I 
















i 




•9 






Plenritis ei:«iidfttiya ... . 






2 












1 








1 


1 




Catarrh, ventric. aeutiw . 






■1 


S 




6 






8 


2 




6 












S 


3 








2'- 




3 




6 












3 


1 








2,- 




1 




3 






Typhlitis stercoral ifl ... . 






1 




















1 






Rheuiu. iniiacularis ... . 






1 


2 


2 




J 




I 




£ 




fi 










- 


1 


3 


— 




I 


_ 








3 


— 




Synovitis genu 






1 










1 




2 




3- 




Distowio 






1 


















1 






Oontosiu 






1 














1 




1 


- 










2 










- 


3 - 






3 


- 




Congelatio et pemiooM 




- 


1 


2 


1 




1 


3 


— 


- 


- 




4 


— 




Ulcus 








1 










I 








1 












% 












a 








2 






CftrbunculuB 








1 










1 








1 






FuniiiculuB 
















_ 










1 






Accident' 




- 


- 


1- 

1 


97 


16 


I 
34 


13 


3 


- 




_ 


1 




ToTAW 


_! 


47 
_ 


1 
3810 

1 


" 


97 


9S 


2 


" 



APPENDIX II. 

LIST OF BOOKS AND MEMOlBS BELATINQ TO THE SWEDISH 

ARCTIC EXPEDITIONS. 

GEOGRAPHY. 

1. Torell, O. — Bref om Island. (Letter on Iceland.) 
K.V.A. Of vers, 18o7, pp. 325-332. 

2. Chydenius, K. — Svenska expedition en till Spetsbergen &r 
1861, under ledn'ng af Otto Torell. (The Swedish Expedition to 
Spitzbergen in the year 1861, under the direction of Otto Torell.) 

Stockholm, 1865. 8vo, pp. 489, 1 map, 16 pi. 
Translated, see No. 4. 

3. Svenska expeditionen till Spetsbergen och Jan Mayen, ut- 
furda under &ren 1863 och 1864, af N. Duner, A. J. Malmgren, 
A. E. Nordenskiold, och A. Quennerstedt. (The Swedish Expedi- 
tion to Spitzbergen and Jan Mayen, carried out during the years 
1863 and 1864 by N. Dum^r, A. J. Malmgren, A. E. Nordenskiold, 
and A. Quennerstedt.) 

Stockholm, 1867. 8vo, pp. 268, 1 map, 7 pi. 
Translated, see No. 4. 

4. D!e schwedischen Expeditionen nach Spitzbergen und Beren- 
Eiland, ausgefUhrt in den Jahren 1861, 1864 und 1868, unter 
Leitung von O. Torell und A. E. Nordenskii>ld. Aus dem Schwe- 
dischen Ubersetzt von L. Passarge. Jena, 1869. 

5. Grad, Ch. A. — Esquisse physique des iles Spitzbergen et du 
P61e Arctique. 

Paris, 1866. 8vo, pp. 164, 1 map. 

6. Fries, Th. M. — Besultaterna af de Svenska expeditionema 
till Spetsbergen. af e . (Results of the Swedish Expedi- 
tions to Spitzbergen.) 

Svensk littemtur-tidskrift, edited by C. R. Nyblom. 1868 pp. 
216-240. 
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7. Nordenskiuld, A. E. — 1868 ars Svenska Polarexpeditionen 
under ledning af A. E. Nordenskibld och Fr. v. Otter. (The 
Swedish Polar Expedition of 1868 under the leadership of A. E. 
Nordenskiold and Fr. von Otter.) 

Framtiden, edited by 0. v. Bergen. 1869, pp. 642-657. 
Translated, aee Ko. 4. 

Petermann, Mittheil., 1868, pp. 298-304. 

London, R. Geogr. Soc. Proc, Vol. 13, pp. 151-165. 

London, R. Geogr. Soc. Journal, Vol. 39, pp. 131-146. 

Paris, Soc. de la Googr. Bulletin, 1869, pp. 357-378, 

8. Fries, Th. M. and Nystriim, C. — Svenska Polarexpeditionen 
Slt 1868 med Kronoangfartyget JSoJiu. Reseskizzer. (The Swedish 
Polar Expedition of 1868 with the Royal steamer Sofia, Sketches 
of the Voyage.) 

Stockholm, 1869. 8vo, pp. 237, 1 map, 4 pi. 

9. Heer, Osw. — Ueber die neuestenEntdeckimgen in hohen Norden. 
Vortrag gthalten den 28 Januar, 1869, auf dem Rathhaus in Ziirich. 

Zurich, 18G9. 8vo, pp. S8. A Swedish tiunslation was pub- 
lished at Stockholm in 1869. 

10. Nordenskiuld, A. E. — Redogorelse for en expedition till 
Gronland &r 1870. (Narrative of an Expedition to Greenland in 
the year 1870.) 

K.V.A. Of vers, 1870, pp. 973-1082, 4 pi. 
Translated, see No. 34, 51. 

Geol ]VLig.,Vol. IX. 1872. 

Paris, Soc. de la Gik>gr. Bulletin, 1873, pp. 318-325. 

11. Fries, Th. M. — Gronland, dessnatur och innevdnare ; efter 
iildre och nyare forfattaies skildringar samt egen erfaranhet teck- 
nade. (Greenland, its nature and inhabitants ; delineated after 
the sketches of old and recent writers and the author's own exj; e- 
rience.) 

Upsala, 1872. 8vo, pp. 180, 11 pi. 

12. Heer, Oswald. — Die schwedischen Expeditioj^en zu Erforsch- 
ung des hohen Nordens vom Jahr 1870 und 1872 auf 1873. 

Zurich, 1874. 8vo, pp. 14. 

13. Nordenskiuld, A. E. — Redogorelse for den Svenska Polar- 
expeditionen &r 1872-1873. (Narrative of the Swedish Polar 
Expedition, 1872-1873.) 

K.V.A. Trans. App., Part 2, No. 18, pp. 118, I map, 1 pi. 
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Translated, Petermann, Mittheil., 1873, pp. 444-453. 

14. Kiellman, Fr. — Svenska Polarexpeditionen, 1872-1873. 
(The Swedish Polar Expedition, 1872-1873.) 

Stockholm, 1875. 8vo, pp. 355, I map, 1 pi. 

15. Lindhagen, D. G. — Geografiska ortbest'ammelser p& Spets- 
bergen af Prof. A. E. Nordenskiold ; beraknade och sammanstallda. 
(Geographical determinations of places on Spitzbergen, by Prof. 
A. £. Nordenskiold : calculated and collected.) 

K.V.A. Handlingar, Part 4 (1861-1862), No. 5, pp. 47. 
Transl., Petermann, Mittheil., 1864, pp. 127-135, 

16. Nordenskiold, A. E. — Geografisk och geognostisk beskrif- 
ning ofver nordostra delarne af Spetsbergen och Hinloopen-Strait. 
(Geographical and geognostic description of the north-eastern parts 
of Spitzbergen and Hinloopen Strait.) 

K.V.A. Handlingar, Part 4 (1861-1862), No. 7, pp. 25, 1 map. 
Transl., Petermann, Mittheil., 1864, pp. 127-135, 208-215. 

17. Duner, N., and Nordenskiiild, A. E. — Anteckningar till 
Spetsbergens geografi. (Notes on the Geography of Spitzbergen.) 

K.V.A. Handlingar, Pait 6 (1865-1866), No. 5, pp. 15, 1 
map. 

Transl., Explanatory Ilem*arks in illustration"^ of a map of 
Spitzbergen. Translated from the Transactions of the Royal 
Swedish Academy of Sciences. 

Stockholm, 1865. 

18. Nordenskiold, A. E., and v. Otter, F. W.— Karta ofver 
hafvet emellan Spetsbergen och Gronland utvisande Sjigfartyget 
Sojiaa kurser under den Svenska Polarexpedition, 1868, afvensom 
drifisens lage under olika tider af i^ret, lodningar m.m. (Map of 
the sea between Spitzbergen and Greenland, showing the courses of 
the steamer Sofia during the Swedish Polar Expedition of 1868 
also the position of the drift ice at di£Eerent seasons of the year 
soundings, «fec.) Stockholm, 1869. Fol. , 

19. Petermann, A. — Das Relief des Eismeer. Bodens bei Spitz- 
bergen. Nach ^en Tiefsee-Messungen der Schwedischen Expedi- 
tion unter Nordenskiold und v. Otter, 1868. 

Petermann, Mittheil., 1870, pp. 142-114, 1 map. 

20. Nordenskiold, A. E. — Astronomiska ortbestamningar under 
Svenska Polarexpeditionen, 1868. (Astronomical determinations 
of places during the Swedish Polar Expedition of 1868.) 

K.V.A. Ofvers, 1870, pp. 569-580. 
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21. Daa, L. K. — Om Spitsbergens Russiske navn Grumant. (On 
Grumant, the Kussian name of Spitzbergen.) 

K.V.A. Ofvers, 1870, pp. 899-907. 

22. J'aderin, E. — Geografiska ortbestamningar under Svenska 
expeditionen till Gronland, 1870. (Geographical determinations 
of places during the Swedish Expedition to Greenland in 1870.) 

K.V.A. Ofvers, 1871, pp. 925-940. 

23. Wijkander, A. — Astronomiska observationer under den 
Svenska arctiska expeditionen, 1872-1873. 1. Tidsoch ortbe- 
stamningar. 

K.V.A. Handlingar, Vol. 13 (1874), No. 9. 

24. Chydenius, K. — Om den Svenska expeditionen till Spets- 
bergen fir 1861 fdretagna undersokning af en gradmatnings 
utforbarhet derstades. (On the explorations undertaken during 
the Swedish Expedition to Spitzbergen in the year 1861, with the 
view of ascertaining the practicability of measuring an arc ol 
meridian there.) 

K.V.A. Ofvers, 1862, pp. 89-111, 1 map. 
Transl., Petermann, Mittheil., 1863, pp. 24-27. 

25. Torell, O. — Explorations in Spitzbergen, undertaken by the 
Swedish Expedition in 1861, with the view of ascertaining the 
practicability of the measurement of an arc of meridian. 

London, Royal Society's Proceedings, "Vol. 12 (1862-1863), pp. 
658-662. 

26. Torell, O. — Extract of a Letter to General Sabine, dated 
from Copenhagen, Dec. 12, 1863. 

London, Royal Society's Proceedings, Vol. 13 (1863-1864), pp. 
83-84. 

27. Skogman, C. — Completion of the preliminary survey of 
Spitzbergen, undertaken by the Swedish Government with the 
view of ascertaining the practicability of the measiu'ement of an 
arc of the meridian. In a letter addressed to Major-General Sabine, 
dated Stockholm, Nov. 21, 1864. 

London, Royal Society's Proceedings, Vol. 13 (1863-1864), 
pp. 551-553. 

28. Duner, N., and Nordenskibld, A. E. — Forberedande under- 
Rokningar rorande utforbarheten af en gradmatning pd Spets- 
bergen. (Preliminary surveys with a view to ascertain the 
pi-acticability of measuring an arc of meiidian on Spitzbergen.) 

K.V.A. UandL, Vol. 6 (1865-1866), No. 8, pp. 19, 1 map. 
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151.' Arnell, W.— Journey to S.berla. 
Revue bryologiquo, 1877, pp. 32-41. 

152. Berggren, Sv. — Ett isbctackt land i h'6gA norden. (An ico- 
covered land in the high north.) 

Lasninff for folket, 1872, Nos. 50, 52. 

153. Fries, Th. M. — De t-enaste polar-fiirderiia. (The latest 
Polar Expeditious.) 

Svensk Tidskr. f. literatur, politik och ekonomi, 1876, pp. 60- 
104, 132-162. 

154. Jaderin, E. — Geografiska ortbestamningar under Svenska 
expeditionen till Novaja Semlja och Kariska hafvet Slt 1875. 
(Geographiciil determinations of places during the Swedish Expe- 
dition to Novaya Zemlya and the Kara Sea in the year 1875.) 

Ofvers, af K.V.A. llandiingar, 1876, No. 2, pp. 39-56. 

155. Kjellman, F. R. — Redogorelse for Proven* s fard fr&n Dick- 
sons hamn til Norge samt fiir Kariska hafvets vaxt och djurverld. 
(Narrative of the voyage of the Proven from Dickson's Harbour to 
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156. Lund^trom, A. N. — Expedition Polaire Su(^doise, sous la 
direction de M. le Prof. A. E. Nordenskiold, 1875. 
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Le Tour du Monde, No. 848, pp. 209-224. Paris, 1877. 

157. Nordenskiold, A. E. — On the former Climate of tlie Polar 
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158. NordenskiiJld, A. E. — Svenska farden till Novaja Semlja 
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pedition to Novaya Zemlya and the mouth of the Yenissei in the 
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^ This and the following numbers are taken from a later liat. 
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Estratto dalla Bivista Marittima del mese di Agosto. Anno VI. 
Ease. VIII., 1873. 8vo, pp. 48. 
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171. Wijkander, A. — Sur la pthiodicito des perturbations de la 
declinaison magnetique dans la Scandinavie seplentrionale. Lunds 
Univ. Arsskrift, Tom. xii. pp. 1-9. 
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pp. 128-131. 
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rain [or snow] to the surface of the eai-th.) 

K.V.A. Ofvers, 1874, No. 1, pp. 3-12. 

Transl. Poggendorf, Annalen, 1874, pp. 154-165. 
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73. Bd. 3 : 1. — Beitriige zur Steinkohlen Flora der arctischen 
Zone. 
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discovered by A. E. Nordenskiold and C. W. Blomstrand, on Spitz- 
bergen.) 
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Greenland, founded on the discoveries of the Swedish Expedition 
of 1870.) 
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93. Malmgren, A. J. — Anteckningar till Spetsbergens fogel fauna; 
(Notes on the Bird Fauna of Spitzbergen.) 

K.V.A. Ofvers, 1863, pp. 87-126. 
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"The Ibis," 1865. 

Journal fiir Omithologie, 1865, pp. 385-400. 

97. Newton, A. — Zur Vogelfauna Spitzbergens. Auf Anlass von 
Dr. A. J. Malmgren*s Aufsatz im Journal fiir Ornitholog'e, 1865. 

Journal fiir Omithologie, 1867, pp. 207-211. 

98. Sundevall, C. J. — Spetsbergens foglar med hufvndsakligt 
avseende pa dem som blifvit funna under Prof. Nordenskiblds i*esor 
dit dren 1868 och 1872-73. (The Birds of Spitzbergen with special 
reference to those found during Prof. Nordenskiold's journeys thither 
in the years 1868 and 1872-3.) 

K.V.A. Ofvers, 1874, No. 3, pp. 11-25. 

99. Malmgren, A. J. — Om Spetsbergens 6sk-fauna. (On the Fish 
Fauna of Spitzbergen.) 

K.V.A. Ofvers, 1864, pp. 489-539. 

Transl. Petermann., Mittheil., Erganz., 1865, pp. 34-39. 

100. Boheman, C. H. — Bidrag till kannedomen om Spetsbergens 
insekt-fauna. (Contributions to the knowledge of the Insect Fauna 
of Spitzbergen.) 
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Forhandl. vid de Skand. Natarforsk. nionde mote i Stockholm, 
1863, pp. 393-399. 
Transl. Petermann, Mittheil., 1866, pp. 181-183. 

101. Bohoman, C. H. — Spotsbergens insakt-fauna. (The Insect 
Fauna of Spitzbergen.) 

K.V.A, Ofvers, 1865, pp. 563-577. 

102. Holmgren, A. E. — Bidrag till kannedomen om Beeren 
Eilands insekt-fauna. (Contributions to the knowledge of the 
Insect Fauna of Bear Island.) 

K.V.A. Handl., Bd. 8 (1869), No. 5, pp. 56. 

103. Holmgren, A. E. — Insekter fran Nordgrcinland samlade af 
Prof. A. E. Nordenskiold ur 1870. Granskade och beskrifna. 
(Insects from NoHh Greenland collected by Prof. A. E. Nordenskiold 
in the year 1870. Examined and described.) 

K.V.A. Ofvers, 1872, No. (>, pp. 97-105. 

104. Thorell, T. — Om Ai*acbnider fr^ Spetsbergen och Beoren- 
Eiland. (On Arachnids from Spitzbergen and Bear Island.) 

K.V.A. Ofvers, 1871, pp. 683-701. 

105. Thorell, T.— Om nagra Arachnider frftn Gronland. (On 
some Arachnids from Greenland.) 

K.V.A. Ofvers, 1872, No. 2, pp. 147-166. 

"106. Goes, A. — Crustacea decapoda podophthalma marina Suecise, 
interpositis epeciebus norvegicis aliisque vicinis, enumerat A. CUies. 
K.V.A. Ofvers, 1863, pp. 161-180. 

107. Goes, A. — Crustacea araphipoda maris Spetsbergiam alluentis, 
cum speciebus aliis arcticis, enumerat A. Goes. 
K.V.A. Ofvers, 1865, pp. 517-536. 

r08. Sars, G. 0. — CumaceL»r fra de store Dybder i Nordishavet, 
insamlede ved den Svenske Arktiske Expeditioner Aarene 1861 og 
1868. (Cumacea from great depths in the North Polar Sea, col- 
lected by the Swedish Arctic Expeditions in the years 1861 and 1868.) 

K.V.A. Ofvers, 1871, pp. 797-802. 

109. Lilljeborg, W. — De under Svenska vetenskapliga expedi- 
tionen till Spetsbergen 1872-1873 derstades samlade Hafs- 
Entomostraceer. (The Marine Entomostracea collected duiing the 
Swedish Scientific Expedition to Spitzbergen in 1872-73.) 

K.V.A. Ofvers, 1875, No. 4. 
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Molluhc Tribe, Pjlidium Midd.) 

K.V.A. Of vers, 1859, pp. 119-120. 

Torell, O. — Bidrag till Sp?tsbergens mollusk-fauna. (Contribu- 
tions to the Mollusc-Fauna of Spitzbergen.) See No. 44. 

111. Morch, O. A. L. — Catalogue des moUusques du Spitzberg 
recuaillis par le Dr. II. Kroyer, pendant le voyage de la corvette La 
Recherche en juin 1838. (Contains matter relating to the mollusca 
collected by the Swedish Expedition.) 

Binixelles Soc. Malacol. de Belgique, Annales, T. 4 (1800). 

112. Lindahl, J. — Om Pennatulid-slagtet Umbelluhi, Cuv. (On 
the Pennatulid tribe, Umbellula, Cuv.) 

K.V.A. Hand., Bd. 13 (1874), No. 3, pp. 22, 3 pi. 

113. Smith, F. A. — Kritisk fiirteckning ofver Skandinavicns 
Hafs-Bryozoer 1-5. (Critical List of the Marine Bryozoa of 
Scandinavia.) 

K.V.A. Ofvers, 1865, pp. 116-142, 1 pi.; 1866, pp. 395-533, 
11 pL; 1867, pp. 279-429, 5 pi. ; 1867, appendix, pp. 230, 5 pi.; 
1871, pp. 1115-1134 2 pi. 

114. Smith, F. A. — Bryozoa marina in regionibus arcticis et 
boi*ealibus viventia recensuit F. A. S. 

K.V.A. 1867, pp. 443-487. 

115. Malmgren, A. J. — Nordiska Hafs-Annalater. (Marine 
Annulata of the North.) 

K.V.A. Ofvers, 1865, pp. 51-110, 181-192, 355-410, 20 pi. 

116. Malmgren, A. J. — Annulata polychaeta Spetsbergije^ Griin- 
landise, Islandiie et Scandinavise hactenus cognitas. 

K.V.A. Ofvers, 1867, pp. 127-235, 14 pi. Also published in 
Swedish at Holsingfors, 1867. 

117. Tht'el, H. — Borst- och Stjernmaskar, tagna i grannskapet 
af 80 degraden under Svenska expeditionen 1872-73. (Ajinelids 
taken in the neighbourhood of 80° N.L., during the Swedish 
expedition in 1872-73.) 

118. Ljungman, A. — Ophiuroidea viventia hue usque cognita 
enumerat A — L — . 

K.V.A. Ofvers, 1866, pp. 303-336. 

119. Lov(';n, S. — Till fragan om Ishafs faunans fordna utstriick- 
ning iifver en del af Norden fast land. (On the question of tlw 
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former extension of the fauna of the Polar Sea. over a part of the 
mainland of the North.) 

K.V.A. Ofvers, pp. 463-468. 

120. Lovcn S. — Om resultaten af de af den Svenska Spetsbergs- 
expeditionen 1861 utforda djupdraggningar. (On the results of 
the de?p dredgings carried out by the Swedish expedition to Spitz- 
bergen in 1861.) 

Forh. vid de Skand. Naturf. nionde miite, Stockholm, 1863, 
pp. 384-386. 

121. Malmgren, A. J. — Om forekomsten af djurlif pa stora 
hafsdjup. (On the occurrence of animal life at gieat depths in 
the ^ea.) 

HelsiDgfors, Finska Vet. Soc. Ofvers, 12 (1809-70), pp. 40-49. 

122. Quennerstedt, A. — Anteckningar om djurlif vet i Ishafvet 
mellan Spetsbergen och Gronland. (Notes on animal life in the 
Polar Sea between Spitzbergen and Greenland.) 

K.V.A. Handl., Bd. (1867) No. 3, pp. 35, 3 pi. 

123. V. Goes. — Om Tardigrader, Anguillulai m.m. fran Spets- 
bergen. (On Tardigrada, Anguilhilae, &c. from Spitzbergen.) 

K.Y.A. Ofvers, 1862, pp. 18. 

178. Eisen, G. — On the Oligochotie collected by the Swedish 
expeditions to the Arctic Regions, under the direction of Prof. 
A. E. Nordenskicild. 

K.V.A. Handl., 1877, Bd. 15. 

179. Eisen, G. — Eedoguielse for Obligochtetor samlade under de 
Svenka expeditionem till arktiska trakter. (See No. 178.) 

K.V.A. Ofvers, 1878, No. 3. 

180. Holmgren, A. E. — Novaja Semljas insckt fauna. 
(In preparation.) 

181. Koch, L. — Arachnider frjin Novaja Semlja och Sibericn. 
(Ai-achnida from Novaya Zemlya and Siberia.) 

(In preparation.) 

182. Leche, V. — Ofvei*sigt ofver de af (!e Svenska expeditionerna 
till Novaja Zemlja och Jenissej 1875 och 1876 insamlade Hafs- 
Mollusker. (Review of the Marine Mollusca collected by the Swedish 
expeditions to Novaya Zemlya and Yeniseej in 1875 and 1876.) 

K.V.A. Handl., 1877, Bd. 16. 

183. Lilljeborg, W.- Synopsis crustaceoriim suecicoium Oidinis 
Bi*anchiopodoriim et Subordinis Phyllopodorum. 
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Nova Acta Reg. Soc. Sc. Ups. Ser. III. vol. extra ordinem 
editum. 

Upsala, 1877, pp. 20, 4to. 

184. Maklin, Fr. W. — Diagnoser bfver nUgra nya siberiska 
insekt-arter. (Descriptions of several new Siberian species of 
insects.) 

185. Sars, G. O. — Om Cumaceer fra do store Dybder i Nordis- 
havet. (On Cumacea from great depths in the North Polar Sea.) 

K.V.A. Handl., Bd. II., No. 6, pp. 12, 4 pi. 

186. Smitt, F. A. — Recensio systematica animalium Bryozoorum, 
quse in itineribus ad insulas Novaja Semlja et ad ostium fluminis 
Jenissej, duce Professore A. E. Nordenskiold, invonerunt Doctores 
A. Stuxberg et H. Thoel. 

K.V.A. Ofvers, 1878, No. 3. 

187. Stuxberg, A. — Myriopoder friin Sibirien och Waigatsch on 
samlade under Nordenskioldska expeditionen, 1875, 

K.V.A. Ofvers, 1876, No. 2, pp. 11-38, 2 pi. 

On the Myriopoda, from Siberia and Waigatsch Island, collected 
during the expedition of Prof. Nordenskiold, 1875. 

Ann. and Magazine of Natural History, 4th series. Vol. 17, 
pp. 306-318, London, 1876. 

188. Stuxberg, A. — Crustacea malacostraca frEn Murmanska och 
Kariska Hafven. (Crustacea malacostraca from the Murman and 
Kara Seas.) 

K.V.A. Handl., Appendix, Bd. 5. 

189. Stuxberg, A. — Echinodermer frSn Novaja Semljas haf 
samlade under Nordenskioldska expedionerna 1875 och 1876. 
(Echinodermata from the sea of Novaya Zemlya collected during 
Prof. Nordenskiold 's expeditions in 1875 and 1876.) 

K.V.A. Ofvers, 1878, No. 3. 

190. Theel, Hj. — Etudes sur les Gephyriens inermes des Mers 
de la Scandinavie, du Spitzberg et du Greenland. 

K.V.A. Handl., Bd. 3, No. 6, pp. 30, 4 pi. 

Compare Journal de Zoologie, 1875, pp. 366-390, 475-488. 

191. Thdel, Hj. — N%ra bidrag till Novaja Semljas fogel-fauna. 
(Some contributions to the Bird Fauna of Novaya Zemlya.) 

K.V.A. Ofvers, 1876, No. 5, pp. 43-53. 
Note sur les oiseaux de la Nouvelle Zemble. 
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Ann. Sci. naturelles, 6 me S^r. (zoologie), Tome IV., Art. No. 6, 
pp. 1-7. 

192. Th<?el, Hj. — Note sur TElpidia, genre nouveau du groupe 
des Holotlmries. 

K.V.A. Handl., App., Bd. 4, No. 4, pp. 7. 

193. Th6el, Hj. — M^moire sur TElpidia, nouveau genre d'Holo- 
thuries. 

K.V.A. Handl., Bd. 14, No. 8. 
Stockholm, 1877. pp. 30, 5 pL, 4to. 

194. Th(5el, Hj. — ^Note sur quelques Holothuries des Mers de la 
Nouvelle Zemble. 

Nova Acta Reg. Soc. Sc. Ups., Ser. [II. Vol. extra ordinem 
editum. 

Upsala, 1877, pp. 18, 2 pi., 4to. 

195. Th<-el, Hj. — I^es Annelides Polych^tes des Mers de la 
Nouvelle Zemble. 

(In preparation.) 

196. Try bom, F. — ^Dagfjarilar insamlade af Svenska expedi- 
tionen till Jenissej 1876. (Diurnal Lepidoptera collected by the 
Swedish Expedition to the Yenissej in 1876.) 

K.V.A. Ofvers, 1870, No. 6, pp. 35-51. 

197. Tullberg, T. — Collembola borealia. Nordiska Collembola. 
K.V.A. Ofvers, 1876, No. 5, pp. 23-47, pi. 8 to 11. 

198. Westerlund, C. A. — Sibiriens Land- och Sotvatten-Mol- 
lusker. (The Land and Fresh- water MoUusca of Siberia.) 

K.V.A. Handl, Bd. 14, No. 12. 
Stockholm, 1877, pp. Ill, 1 pi., 4to. 

BOTANY, 

124. Malmgren, A. J. — Ofversigt af Spetsbergens fanerogam- 
floi*a. (Review of the Phanerogamous Flora of Spitzbergen.) 

K.V.A. Ofvers, 1862, pp. 229-268. 
Translated, Peteimann, Mittheil., pp. 47-53. 

125. Anderson, N. J. — Bidrag till den nordiska floran. 1. Ett 
hittils obeskrifvet gras frSn Spetsbergen. (Contributions to the 
Flora of the North. 1. A hitherto undesciibed glass fiom Spitz- 
bergen.) 

K.V.A. Ofvers, 1866, pp. 121-124, 1 pi. 
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126. Fries, Tb. M. — Tillagg till Spetsbergens fanerogam-flora. 
(Additions to the Phanerogamous Flora of Spitzbergen.) 

K.V.A. Ofvers, 1869, pp. 121-144, 1 pi. 

127. Fries, Th. M. — Om Beeren-Islands fanerogam- vegetation. 
(On the Phanerogamous Vegetation of Bear Island.) 

K.V.A. 1869, pp. 145-156. 

128. Fries, Th. M. — Plantse vasculares insularum Spetsbeigen- 
sium hactenus lectae. Plan tie vasculares in insula ** Beeren-Eiland " 
repertfle. Upsalise, 1871, fol., pp. 2. 

129. Berggren, S. — Bidrag till kiinnedom om fanerogmafloran 
vid Diskobugten och Auleitsivik-fjorden pd Gronlands vestkust. 
(Contributions to a knowledge of the Phanerogamous Flora at 
Disko Bay and Auleitsivik Fjord on the West Coast of Greenland.) 

K.V.A. Ofvers, 1871, pp. 853-897. 

130. Kjellman, F. R. — Niigra tillagg till kannedomen om Spets- 
bergens Planta) vasculaies. (Some contributions to the knowledge 
of the Plantse vasculares of Spitzbergen.) 

K.V.A. Ofvers, 1874, No. 3, pp. 31-42. 

131. Lindberg, S. O. — Mossor Hr 1858 p^ Spetsbergen insamlade 
af Professor A. E. Nordenskiold. (Mosses collected on Spitzbergen 
in 1858, by Professor A. E. Nordenskiold.) 

K.V.A. Ofvers, 1861, pp. 189-190. 

132. Lindberg, S. O. — Forteckning of ver mossor, insamlade under 
de Svenska expeditionerna till Spetsbergen 1858 och 1861. 

K.V.A. Ofvers, 1866, pp. 535-561. 

133. Berggren, S. — Musci et Hepatic® Spetsbergen ses. 
K.V.A. Handl., Bd. 13 (1874), No. 7. 

134. Berggren, S. — XJndeisokning af mossfloran vid Diskobugten 
och Auleitsivikfjorden. (Examination of the Moss Flora at Disko 
Bay and Auleitsivik Fjord.) 

K.V.A. Handl., Bd. 13 (1874), No. 8. 

135. Agardh, J. G. — Om Spetsbergens alger. (On the Algre of 
Spitzbergen.) 

^ Univ. Progr. Lund, 1862, fol., pp. 4. 

136. Agardh, J. G. — Bidrag till kannedomen af Spetsbergens 
alger, jemte Tillagg. (Contributions to the knowledge of the Alg^e 
of Spitzbergen, with an addition.) 
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K.V.A. Handl., Bd. 7 (1867-1868), No. 8, pp. 49, 3 pi. 

137. Cleve, P. T. — Diatomaceer frdn Spetabergen. (Diatoms 
from Spitzbergen.) 

K.V.A. Ofvers, 1867, pp. G61-669, 1 pi. 

138. Berggren, S. — Alger from Grunlands inlandsis. (Algae from 
the Inland Ice of Greenland.) 

K.V.A. Ofvers, 1871, pp. 293-296, 1 pi. 

139. Agardh, J. G. — Bidrag till kannedomen af Gronlands La- 
minareer och Fucaceer. (Contributions to the knowledge of the 
Laminaria and Fucacea of Greenland.) 

K.V.A. Handl., Bd. 10 (1871), No. 8, pp. 31. 

140. Nordstedt, 0. — -Desmidiacere ex insulis Spetsbergensibus et 
Beeren Eiland in expeditionibus 1868 et 1870 suecanis eollecta3. 

K.V.A. Ofvers, 1872, No. 6, pp. 23-24, 2 pi. 

141. Lagerstedt, N. G. W. — Sotvattens- diatomaceer fnln Spets- 
bergen och Beeren Eiland. (Freshwater Diatoms from Spitzbergen 
and Bear Island.) 

K.V.A. Handl., Bih., Bd. 1 (1873), No. 14, pp. 52, 2 pi. 

142. Cleve, P. T.— On Diatoms from the Arctic Sea. 
K.V.A. Handl., Bih., Bd. 1 (1873), No. 13, pp. 28, 4 pi. 

143. Kjellman, F. R. — Om Spetsbergens marina klorofyllforande 
Thallophyter. (On the Marine Chlorophyll-bearing Thallophytes (;f 
Spitzbergen.) 1. Flotideae. 

K.V.A. Handl., Bih., Bd. 3. 

144. Fries, Th. M. — Lichenes Arctoi Europse Groenlandia?que 
hactenus cogniti. CoUegit, examinavit, disposnit Th. ]VL F. 

Upsala, R. Soc. Sc. Tips., Nova Acta Scr. III., Vol. III. (1861), 
pp. 103-398. 

145. Fries, Th. M. — Lichenes Spetsbergenses determinavit Tli. 
M. F. 

K.V.A. Handl., Bd. 7 (1867), No. 2, pp. 53. 
Translated, Petermann, Mittheil., 1868, pp. 62-64. 

146. Karsten, P. A. — Fungi in insulis Spetsbergen et Beeren 
Eiland coUecti. Examinavit, enumerat P. A. K. 

K.V.A. Ofvers, 1872, No. 2, pp. 91-108. 

199. Kjellman, F. R. — Om» Spetsbergens marina klorophyll- 
forande Thallophyter. II. (On the Marine Chlorophyll-bearing 
Thallophytes of Spitzbergen.) 
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K.V.A. Handl. Bib., Bd. 4, No. 6. 
Stockholm, 1877, pp. 61, 5 pi. 

200. Kjellman, F. R. — Bidrag till kannedomen af Karbka 
hafvets algvegetjition. (Contributions to the knowledge of the 
Alga) of the Kara Sea .) 

K.V.A. Ofvers, 1877, No. 2, pp. 3-30, 1 pi. 

201. Kjellman, F. R» — Ueber die Algenvegettition des Mur- 
manschen Meeres an der West Kiiste von Novaja Semlja mid 
Wajgatsch. 

Nova Acta Reg. Soc. Sc. Ups., Sor. 1 1 1., Vol. extra ordinem editmn. 
XJpsala, 1877, pp. 86, 1 pi., 4to. 

202. Lundstrom, A. N. — Kritische Bemerkungen liber die 
Weiden Nowaja Semljas und ihren genetischen Zusammenhang. 

Nova Acta Reg. Soc. Sc. Ups., Ser. III., Vol. extra ordinem 
editum. 

Upsala, 1877, pp. 44, 1 pi., 4to. 

HYGIENE. 

147. Nystrom, C. — Om den sista Svenska Spetsbergs-expedi- 
tionens atrustning och hygien. (On the equipment and hygiene 
of the lasfSwedish expedition to Spitzbergen.) 

Upsala, Lak.-F6ren. Farhandl., Bd. 4 (1868-69), pp. 419-439. 

148. Nystrom, C. — Om jasnings- och forruttnelscprocessema p& 
Spetsbergen. (On the processes of fermentation and putrefaction 
on Spitzbergen.) 

Upsala, Lak.-Foien Forhandl., Bd. 4 (1868-69), pp. 551-571. 

149. Fr§n Spetsbergs-expeditionen. — Bref fran Axel En vail. 
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Cifyrina Islandica, 139 

Cystoptoris, 95 



D. 



Danes' Island, 52, 92 

Deevie Bay, 119 

Deep dredging, 148 

Delphinium, 293 

Dentalina, 102 

DesmidieoB, 52 

Dianthus, 291 

Diatomaccae, 52, 102 

Dickson, Mr. Oscar, 29, 30, 36, 37, 

177, 278, 345 
Dickson Bay, 1 40 
Dickson Harbour, 286, 326, 355 
Dicranum, 58, 95 
Diptera, 63 
Down Islands, 115 
Draba, 63, 65, 77, 94, 99, 134 
Drepanopsctta, 100 
Dryas, 77, 99 
Dunder Bay, 114 



Duner, 49. 104, 112, 114, 121 
Dupontia, 76 
Dym Point, 70 

E. 
Echini, 336 

Echinodermata, 336, 337 
Ehrcnsviird, Count A., 128 
Eider, 94, 109, 115, 201 
Emherua nivalis^ 51 
Empetrum nigrum, 291 
Encalypta, 96 
English Bay, 46 
Entada gigaloHum^ bean of, 72 
En vail. Dr. A., 183 ; report on hygiene 

of expedition of 1872-3, 391 
Erigeron, 94 
Eriophorum, 99 
Erratic blocks, absence of, on Siberian 

coast, 373 
Extreme Hook, 80, 233 



F. 

Pkodor, 292, 329 
" Finners," 51, 52 
Forests, Siberian, 308 
Foster's Islands, 68 
Franklin, Sir John, 44, 146 
Fries, Th. M., 131 
Fnigord, 2, 5, 7, 16, 23 



G. 

Gadus, 100 

Galium, 291 

Gasterosteus aadeaius, 290 

Gephyrea, 102 

Giles, Commander, 123 

Giles* Land, 150, 245 

Oladan, 175 

Glaucous gulls, 216 

Globigeiina, 102 

Goes, 49 

Gold diggings on the Yenisscj, 316 

Green Harbour, 97, 137 

Greenland, Nordenskiold's joornev ta 
30, 153 J J "^ 

Grey Hook, 93 
Guillemots, 202 
Gulf stream, 51, 118, 131 
Gymnomitrium, 58, 95 



H. 

Halos, 224 
Harpalus, 287 
Hecla Cove, 59 
Hecla Mount, 60, 65 
Hedysanim, 298 
Heer, Prof. Obwuld, 151 
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Helis Sonnd, 122, 124 
Hinloopen Strait, 68, 83, 84 
Hippuris vtUgaris, 291 
Holm^n, A. K, 131 
Holotharia, 51, 102 
Hope Island, 119 
Honi Sound, 100 
Horn Sounds Tinder, 114 
Hoogaard, Lieut. A., 352 
Hydromedusse, 836 
Hypnom, 68, 76 



I. 



ICEBBKOS, formation of, 122 

Ice-crystflds, large, 240 

Ice, the crystalline form of, 22G ; 

lowers of, 255 
Idothea Sabinei and enfomon, 330, 302 
Inland Ice of Greenland, 159, 171 
Irkiapi, 878 
isopcKia, 283 
Ivory giill, 202 



J. 



JOHANIOESEN, Caitain, 358, 365 
Juncus, 99 ; J, castaneiuff 291 



K. 



Kara Gate, 281 

Kara Sea, 87, 38, 323 

Keilhau, Prof., 44, 135 

King Carl's Laud, 246 

King of Sweden, 47, 345 

King's Bay, 52, 96, 140 

Kjellman, Dr., 36, 37, 183, 186, 279, 

821, 352, 357 
Kobbe Bay, 58, 94 
Kryokonite, 163 
Kuylenstjerna, Captain, 49 



LiacliofTs Island, 368 

Liefde Bay, 142 

Lilliehook, 49 

Limacina, 65 

Loven, Professor, 44 

Lumbricus, 287 

Lumpenus, 100 

Lundstrom, Doceut, 37, 279, 303 

Luzula, 77, 94, 99 



M. 



Mack Fritz, 272 

McClintock, Sir Leopold, 47 

Magdalona Bay, 45, 40 

Magdaleua Hook, 52 

Magdalena, the, 48, 92, 93, 97, 100, 

102 
Malmgren, A. J., 49, 75, 104, 110, 

114, 121, 131 
Mammoth tusks, 306 
** Marked " reindeer, 84 
Marten's Island, 79 
Matotschkin Schar, 279, 280, 281, 322 
Mattilas, 53, 73, 97, 126, 195; death 

of, 268, 272 
Medusw, 287 
Merguhis albe, 52 
Meteoric iron, discovery of, 174 
Mid(Uo Hook, 46, 114 
MoUusca, 102 
Molpiulia horealis, 363 
Monnon arctiaiSy 147, 148 
Mosander, Professor, 19, 20 
Mouut Misery, 106, 133 
Muffin Island, 88 
Murchison Bay, 67, 72 
Murcliison, Sir Roderick, 47 
Murder discovered and punished, 117 
Mussel Bay, 35, 36, 191 
Myriotrochus Rinki, Steenstrup, 102 
Uytihts cdulis, 189 



L. 



Laminaria, 60 

Laminaria Agardhi, 362 

Lamout, Mr., 124 

Lapps, games of the, 204 

Laptjeff, 369 

Zaru8 ebumcuSf 66 

Zarus glancuSf 60, 66 

Larus tridactt/lus, 66, 65 

Lee's Foreland, 120 

Leigh Smith, Mr., 189, 269, 274 

Lemstrbm, S., 131 

LenOj voyage of the, 365 

Lepidodendra, 136 

Lfstris parasitica, 60 



N. 



Nathorst, Docent H., visits Spitz 
bergen, 32 

Natiea, 100 

Nauckhoff, G., 181 

Keratrum, 293 

New Sil>erian Islands sighted, 868 

Niew Vriesland, 60 

Nonionina, 102 

Nord Fjord, 109 

Nordenskiold, Adolf Erik, his birth 
and parentage, 1 ; education, 6 ; 
university studies, 7 ; first published 
work?, 8 ; dismissal from his offices, 
12 ; visit (o Berlin, 12 ; leaves 
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Finland, 16 ; refused pcrmis&ion to 
revisit Finland, 18 ; applies for the 
professorship of mineralogy and 
geology in the University of Hel- 
singfors, 18 ; takes part in Torell's 
first Expedition to Spitzbergen, 20 ; 
appointed successor to Mosander, 20 ; 
makes a tour through Jenitland and 
Dalecarlia, 22 ; takes part in Torell's 
second expedition, 22; visits Fin- 
land, 23 ; proposes a new Arctic 
Expedition, 27 ; reaches the highest 
latitude attained by a vessel in the 
old hemisphere, 28 ; visits Green- 
land, 30 ; sits in the House of 
Nobles, 34 ; is elected a representa- 
tive of Stockholm in the Diet, 34 ; 
starts on a new Polar Expedition, 
35 ; sails to the mouth of the 
Yenissej and as(^nds the river, 37 ; 
returns to the Yenissej, 38 ; accom- 
panies Torell in his first expedition 
to Spitzbergen, 45 ; shares with 
Torell the command of the second 
Exjjedition to Spitzbergen, 49 ; 
makes a boat voyage thnmgh Hiu- 
loopen Strait, 67 ; has an adventure 
with a Polar bear, 81 ; leader of the 
Expedition of 1864, 104; of 1868, 
128 ; goes to Greenland, 153 ; starts 
on the Expedition of 1872, 183 ; 
holds a Council, 197 ; starts on a 
jouriiey over the inland ice of Spitz- 
l)ergen, 220 ; starts on a voyage to 
the Yenissej in 1875, 278 ; receives 
the thanks of the llussian govern- 
ment, 319 : starts on a second 
voyage to the Yenissej, 320 ; his 
programme of the North-East Pas- 
sage Expedition, 346 ; joins the 
Expedition ; passes Hehrings Straits, 
386 ; arrives at Yokohama, 387 

Nordenskiold family, the, 1 

Nordquist, Lieut. O., 352, 357 

Nordstrom, Dr. Theodor, 31, 155 

North Cape, 378 

North-East Cape, 859 

North-Eadt Land, 58, 74, 75, 243, 248 

Norways, the, 46, 63, 93 

Nostoc comrnuTie, 65 

0. 

Obero, Docent p., 32, 156 
Obuk, Mr., 157 
Onkilon race, the, 379 
Ophiurida, 283, 336 
Osbonie, Captain Sherard, 47 
Otter, Baron Fr. von, 37, 145 
Oxyria, 76 
Oxytropis, 293 



P. 



Palandkr, Lieut., 36, 138, 183, 352, 

882, 884 
Palliser, the brothers, 133 
Papaver, 77 
Parent, Lieut, 86, 183 
Parry, 44, 58, 64, 66 
Parry Island, 78, 150, 285 
Peat moss, 139 
Pedicularis, 94 
Penuatulidae, 357 
Permian fossils, 68 
Petermanu, 246 
Petersen, Carl, 47, 49, 68, 6:), 71, 79, 

82, 83, 91 
Plidlaropiis, 65, 94 
Phipps, Constantino John, 44 
Phipps* Island, 78 
Phoca groenlandica, 84 
Phosphorescent Crustacea, 209 
Physa, 289 
Poa, 76, 9', 98 
Podurjc, 63, 144 
Poduridfc, 287 

Polar bear, 80, 144; its llesh, 124 
Polar Expedition of 1868, 128 ; o 

1872-3, 176 
Polar night, 207 
Polar willow, 63. 133 
Pole, routes to the, 153 
Polygonum, 99 
Polythalamia, 51, 102 
Polytricha, 58, 95, 99 
Poteutilla, 76, 99 
Pottia, 77 

Prince Charles' Fondand, 52 
Productus, 46 
Proeven, the, 279 
Pteropoila, 149 
Ptilidium, 58 
Pycnogouids, 357, 363 



K. 



Kadiolaria, 102 

Kuised beaches, 324 

KAnunculua, 76, 94, 99, 133 

lied Bay, 64 

Reindeer as a draught nninial 17* 
(luantity of flesh yielded bv' ix' 
killed, 222 -• ^^ 

Reindeer moss as food, 203 

Reindeer Valley, 139 

Rhacomitrium, 58, 95 

Rink, Mr., 157 

Rockfolds, 247 

Rotge, 116 

Bubus arcticus, 295 

Kunelx-rg, J. L., 6. 
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S. 

Sabinic, Sir Edward, 44, 187 

Safe Haven, 108, 114 

Sagani, 134 

Sahlberg, Dr. J., 320 

Salix, 68, 99 

Samoyedes, 281, 313, 354 

Sassen Bay, 110 

Saurian Mountains, 139 

Saurie Hook, 109 

Sctxifraga opposUifoJia, 270 

Saxifraga rivularis, 266 

Saxifrages, 63, 94, 99, 134 

Schalavroff, 369 

Schvananberg, 340 

Scoresby, 145 

Scoresby's Island, 80, 82 

Scurvy, an attack of, 211 

Sea, temperature of, 364 

Seals floating, 125 

Seebohm, Mr., 340 

Seven Icebergs, 52 

Seven Islands, 74, 77, 141, 143, 150 

Shark fishing, 132 

Siberia, its fertility, 299 

Sibiriakoff, Herr Alex., 38, 39, 321, 

345, 353, 367 
Sibiriakoft's Island, 327 
Sidorotf, HerrM., 340 
Sigillaria, 136 
Silene, 94 
Sipunculus, 102 
Skoptzi, 310 
Smeerenbcrg, 91 
Smitt, F. A., 49, 131 
Snow Bunting, 218 
Sofia, 130 ; springs a kak, 151 
Solorina, 95 
Sotnikoff, 304 
South Cape, 118, 119, 136 
South Gat, 94, 149 
Sphafrophoron, 95 
Spiders, 63 
Spirifcr, 46, 109 
Spitzbergen, 41 ; land north of, 53 ; 

change of its climate, 139 
Stans Foreland, 43 
Staphylinidw, 287 
Staratschiu, 112, 137 
Stellaria, 77, 98 
Stichaster, 330 

Stor Fjord, 74, 84, 105, 108, 119 
Stuxberg, Dr., 37, 279, 321, 352 
Summer, approach of, 265 
Sutton, Mr. Graham Manners, 113 
Svjatoi, Nos, 369 

T. 

ToTirKTCHKS, 372 ; barter with, 875 
dress and manners of, 377, 385 



Tellina, 100 

Temple Mount, 111 

Terns, 94, 114 

Tbeel, Dr. IIj., 279, 285, 320, 337 

Thousand Islands, the, 47, 118 

Thumb Point, 123 

Thymus, 293 

Tofieldia boreaZlSy 277 

Torell, Otto, 40, 45, 47, 43, 49, 100 

Treurenberg Bay, 58, 60 

Triassic strata, 110, 139 

Triruja i/iariiima, 65, 94 

Tritorium, 100 

Trybom, F., 320 

Tundra, the, 294, 320 

U. 
Umrellula, 337 
Umbilicaria, 58, 95 
Uria griflle, 52, 63 
Usnea, 77 
Uusimaa, 55 

V. 

Van Keulkn Bay, 114 

Van Mcjen Bay, 114 

Vega, the, 345 ; frozt^n in, 383 ; re- 
leased, 386 ; passes' Behrings Straits, 
383 ; arrives at Yokohama, 884 

Von Yhlen, 49, 97 

W. 

Wachtmeister, Count, 33 

AVagstaflFe, Dr. W. W., 113 

Wahlenbcrg Bay, 68, 261, 262 

Walden Island, 74 

Wabrushunt, 54 ; hunting, 89 

Walter, Thvmen's Strait, 120 

Waygatz Islands, 84 

Whales Bay, 118 

Whales Head, 120 

Whales Point, 118, 119, 120 

White Island visited, 355 

White Mount, 122 

White whale, 87, J 37 

Whortleberrv, 289 

Whympcr, Mr., 157, 379 

W^iggins, Captain Joseph, 339 

W^ilde Bay, 93 

W^ijkander, Dr., 36, 183, 186 

Wihinder, Hj., visits Spitzbergen, 32 

Worm, 63 

Y. 
Yalmal, 283, 293 

Yenissej, the 37, 38; reached by sea, 
285 ; ascent of, 286 ; the fish of, 
297, 312; a steamer on, 301; coal 
; seams near, 3u2 

Ymcr, the, 320 
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Albemarle.— FIFTY YEARS OF MY LIFE. By Gkorge 
Thomas, Earl of Albemarle. With Steel Portrait of the first Earl 
of Albemarle, engraved by Jeens. Third and Cheaper Edition. 
Crown 8vo. yj. td. 

" The book is one of the most amusing of Us class, . . . 77tese remi* 
niscences have tfie charm aiid flavour of personal experience^ and they 
bring us into direct contact with the persons they describe" — Edinburgh 
Review. 

Anderson.— MANDALAY TO MOMIEN ; a Narrative of the 
Two Expeditions to Western China, of 1868 and 187^, under 
Colonel E. B. Sladen and Colonel Horace Browne. By Dr. 
Anderson, F.R.S.E., Medical and Scientific OfTicer lo the Ex- 
peditions. With numerous Maps and Illustrations. 8vo. 21/. 
**/f handsome^ well-timed, entertaining^ and instructive volume**—' 
Academy. 

**A pleasant, useful^ carefully-written^ and important workj**'-^ 
ATHENiCUM. 

Appleton. — Works by T. G. Appleton :— 

A NILE JOURNAL. lUustratod by Eugene Benson. Crown 

8vo. dr. 
SYRIAN SUNSHINE. Crown 8vo. dr. 

Arnold.— ESSAYS IN CRITICISM. By Mattheav Arnold. 
New Edition, Revised and Enlarged. Crown 8vo. gj. 
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and other Art Treasures of Copenhagen^ ChrisUania, Stockhohn, 
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Abo, HelsingfoTS, Wiborg, St Petersburg, Moscow, and Kie£ 
By J. Bkavington Atkinson. 8yo. 12s, 

" Although the main purtoseofthe book is strictly kept in view, and we 
never f orget for long that we are travellinq with a student and connoisseur^ 
Mr, Atkinson gives variety to his narrative by ^impses of scenery and 
brief allusions to history and manners which are ahuays welcome when 
they occur, and are never wordy or overdone. We have sddom met with 
a book in which what is principal and what is accessory have been kept in 
better proportion to each other, — Satuhdat Review. 

Bailey.— THE SUCCESSION TO THE ENGLISH CROWN. 
A Historical Sketch. By A. Bailey, M.A., Barrister-at-Law. 
Crown 8vo. ^s, 6d, 

Baker (Sir Samuel W.>— Works by Sir Sab4uel Bakek, 

Pacha, M.A., F.R.G.S. :— 

ISMAILIA : A NarratiTe of the Expedition to Central Africa for 
the Suppression of the Slave Trade, organised by Ismail, Khedire 
of Egypt With Portraits, Map, and fifty fiiU^page Illustrations 
by ZwECKER and Durand. New and Qieaper Edition. With 
New Preface. Crown 8vo. 6r. 

*^ book which will be read with very great interest. "—Times. «' Well 
written and full of remarkable adventures^ — Pall Mall Gazette. 
" Adds another thrilling chapter to the history of African adventure,** — 
0AILY News. ** Reads more like a romance, , , . incomparably mon 
kntertaining than books of African travel usucdfy areJ* — MoRNiNG Post. 

THE ALBERT N'YANZA Great Basin of the Nile, and Explora- 
tion of the Nile Sources. Fifth E^tition. Maps and Illustrations. 
Crown 8va 6/. 

•* Charmingly written;** says the SPECTATOR, **fita, as might be 
epcpected, of incident, and free fl'om that wearisome reiteration of useUss 
facts which is the drawback to almost all books of African travel** 

THE NILE TRIBUTARIES OF ABYSSINIA, and the Sword 
Hunters of the Hamran Arabs. With Maps and Illnstntioiis. 
Sixth Edition. Crown 8vo. dr. 

Ihe Times says : **It ctdds much to our information respecting Egyptian 
Abyssinia and the different races thht spread over it. It contains, mart' 
over, some notable instances of English daring and enterprising skill ; 
it abounds in animated tales of exploits dear to the heart of ^ British 
sportsman ; and it will attract even the least studious reader, as the author 
tells a story well, andean describe nature with uncommon power.** 

Bancroft.— THE history of the united STATES 
OF AMERICA, FROM THE DISCOVERY OF THE CON- 
TINENT. By George Bancroft. New and thoroughly Re- 
vised Edition. Six Vols. Crown 8vo. 541. 
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Barker (Lady).— Works by Lady Barker :— 

A YEAR'S HOUSEKEEPING IN SOUTH AFRICA. With 
Illustrations. New and Cheaper Edition. Crown 8vo. dr. 

" IVe have to thank Lady Barker Jar a very amusing Book, over which 
we have spent many a ddighifid hour, and of which we will not take 
leave without alluding to the ineffably droll illustrations which add so very 
much to the enjoyment of her clear and sparkHng descriptions, " — MORNINO 
Post. 

Beesly.— STORIES from the history of ROME. By 

Mrs. Beesly. Extra fcap. 8to. %s. 6d. 
" A little book for which every cultivated and intelligent mother will be 
grateful far, " — EXAMI N ER. 

Bismarck_IN THE FRANCO-GERMAN WAR. An Authorired 

Translation from the German of Dr. MORITZ BuscH. Two Vols. 

Crown 8vo, i8j. 

The Times says :—** The publication of BismarcHs after-dinner talk, 

whether discreet or not, will be of priceless biograj^hiccd value, and English' 

men, at least, will not be disposed to quarrel wtth Dr. Busch for giving a 

picture as true to life as Bosioell *s * Johnson * of the foremost practical 

genius that Germany has produced since Frederick the Great, ^^ 

Blackbume BIOGRAPHY OF THE RIGHT HON. 

FRANCIS BLACKBURNE, Late Lord Chancellor of Ireland. 
Chiefly in connexion with his Public and Political Career. By his 
Son, Edward Blackburnb, Q.C. With Portrait Engraved by 
Jrens. 8vo. 12S, 

Blanford (W. T.)— OEOLOGY AND ZOOLOGY OF 
ABYSSINIA. By W. T. Blanford. 8vo. 2M. 

Bronte. — charlotte BRONTE. a Monograph. By T. 
Wemyss Reid. With Ulustrations. Third Edition, (frown 
8vo. 6x. 

Mr, Reid's little volume, which is based largely on letters, hitherto 
unpublished, from Charlotte BronU to her schoolfellow and life-long 
friend. Miss Ellen Nussey, is mec^nt to be a companum, and not a rival, 
to Mrs, GaskelPs well-known '^ Life:* To speak of the advantage of 
making biography autobiographical by the liberal use of correspondence has 
she was by nature (as Mr, Reid puts it) "a hatpy and high-spirited girl, 
and that even to the very last she Had the faculty of overcoming her 
sorrows by means of that steadfast courage which was her most precious 
Possession, and to which she was indebted Jor her successive victories over 
trials and disappointments of no ordinary character," 

The book is illustrated by a Portrait of the Rev. Patrick Bronti, several 
Views of Haworth and its neighbourhood, and a facsimile of one of the 
most characteristic of CharloUe^s letters, 
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Brooke.— THE RAJA OF SARAWAK: an Account of Sir 
James Brooke, K.C.B., LL.D. Given chiefly through Letters 
or Journals. By GertrXjd^ L. Jacob; With Portrait and 
Maps, Two Vols. 8vo. 251. 

** llh^ who read Miss Jacobus, book — and all should redd it: all who 
are unJer t/ie delusion that in our time there is no scope for heroism^ and 
t:a place for romantic adventure^ ond no place for enterprise a,nd anibiiion 
— :<//// see how incident is croivded upon incident^ and struggle upon 
iiru^glCf till in the very abundance of materials that cone to ner hand 
the authoress can scarcely stop to give suficient distinctness to her 
wonderjul narrative" — ACADEMY. 

Brooke — RECOLLECTIONS OF THE IRISH CHURCH. 
By Richard S. Brooke, D^D., late Rector of Wyton, Hunts. 
Crown 8vo. 41. td. 

Bryce. — Works by James Bryce, D.C.L., Regius Professor of 
Civil Law, Oxford : — 

THE HOLY ROMAN EMPIRE. Sixth Edition, Revised and 
Enlarged. Crown 8va Is, 6d, 

"It exactly supplies a want: it a fords a hiy to much which men 
read of in their books as isolated facts, but of which they heme hitherto 
had no connected exposition set before M«m."— SATURDAY REVIEW. 

TRANSCAUCASIA AND ARARAT: being Notes of a Vacation 
Tour in die Autumn of 1876. With an Ulustration and Map. 
Third Edition. Crown 8vo. 9/. 

" ^/r. Bryce has written a lively and at the same time an tnetrucOve 
description of the tour he made last year in and about the Caucasus, When 

well-informed a jurist travels into regions seldom visited, and even 
walks up a mountain so rarely scaled as Ararat, he is justified in think' 
ing that the impressions he brings home are worthy of being communkated 
to the world at large, especially when a terrible war is casting a lurid glow 
over the countries he has lately surveyed,^* — ATHENiEUM. 

Burgoyne. — POLITICAL AND MILITARY EPISODES 
DURING THE FIRST HALF OF THE REIGN OF 
GEORGE III. Derived from the Life and Correspondence of 
tlie Right Hon. J. Burg03me, Lieut -General in his Majesty's 
Army, and M.P. for Preston. By E. B. DE FoNBLANQUX. With 
Portrait, Heliotype Plate, and Maps. 8vo. l6ir. 

Burke.— EDMUND BURKE, a Historical Study. By Jomi 
MORLEY, B.A., Oxon. Crown 8vo. p, 6d, 

** The style u terse and incisive, and brilliant with epigram and 
point. Its sustained poToer of reasoning, its wide sweep 0/ observation 
and reflection, its elevated ethical and social tone, stamp it as a work of 
hiqh excellence,'*^SATUKDAY Review. 
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Burrows.— WORTHIES OF ALL SOULS : Four Centuries of 
. English History. Illustrated from the College Archives. By 

Montagu Burrows, Chichele Professor of Modem History at 

Oxford, Fellow of All Souls. 8yo. 14J. 
**A most amusing as wdl as a most instructive book, — Guardian. 1 



Campbell.— LOG-LETTERS FROM THE "CHALLENGER." 
By Lord George Campbell. With Map. Fil^h and cheaper 
Edition. Crown 8vo. dr. 

" ^ ddightfid book, which we heartily commend to the general t coder, ^^ 
—Saturday Review. 

" We do not hesitate to say that anything so fresh, so picturesque, so 
generally ddightfid, as these log-letters has .not appeared among books of 
travel for a long time,"' — Examiner. 

**W more livdy and amusing record of travd we have not had the 
fortune to read for some time. The whole book is pervaded by a spirit of 
life, animation, and fun." — STANDARD. 

Campbell.— MY CIRCULAR NOTES : Extracts from Journals ; 

Letters sent Home; Geological and other Notes, written while 

Travelling Westwards round the World, from July 6th, 1874, to 

July 6th, 1875. ^y J' F. Campbell, Author of ** Frost and 

Fire.'' Cheaper Issue. Crown 8vo. 6s. 

** IVe have read numbers of books of travel, but we can call to mind 

few that have given us mare genuine plecuure than this. A more agree- 

able style of narrative than his it is hardly possible to conceive. We seem 

to be accompanying him in his' trip round the world, so life-like is hit 

description of the countries he visited." — Land AND Water. 

Campbell.— TURKS AND GREEKS. Notes of a recent Ex- 
cursion. By the Hon. Dudley Campbell, M.A. With Coloured 
Map. Crown 8vo, y. 6d, 

Carstares.— WILLIAM CARSTARES : a Character and Career 
of the Revolutionary Epoch (1649— 1715). By Robert Story, 
Minister of RosneatL 8vo. 12/. 

Chattcrton : A BIOGRAPHICAL STUDY. By Daniel 
Wilson, LL.D., Professor of History and English Literature in 
University College, Toronto. Crown 8vo. 6f. 6</. 

Chatterton : a STORY OF THE YEAR 177a By Professor 
Masson, LL.D. Crown 8vo. 51. 

Clark.— MEMORIALS FROM JOURNALS AND LETTERS 
OF SAMUEL CLARK, M.A., formerly Principal of the 
National Society's Training College, Battersea. Edited with 
Introduction by his Wife. With Portrait. Crown 8vo. is, U. 
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English Men of Letters. Edited by John Morley. a 

Series of Short Books to tell people what is best worth knowing 
as to the Life, Character, and!^ Works of some of the great 
English Writers. In crown 8vo. Price zs, td. each. 

I. DR. JOHNSON. By Leslie Stephen. 

•* The nau seiUs opens wM with Mr. Leslie Stephet^s sketch of Dr, 
Johnson, It coulti hardly have been done better ; and it will convey to 
the readers for whom it is intended a juster estimate of Johnson than 
either of the two essays of Lord Macaulay^ — Pall Mall Gazktve. 

IL SIR WALTER SCOTT. ByR. H. Hutton. 
** The tone of the volume is excellent thtoughout** — Athenjbum. 
" We could not wish for a more sug^tisfe introduction to SeoUasid 
hU poems and novels" — EXAMINER. 

in. GIBBON. By J. C. MoRisoN. 

**As a clear, thoughtful, and extractive record of the life and works of 
the greatest among the world* s historians, it deserves the highest praise" — 
Examiner. 

IV. SHELLEY. By J. A. Symonds. 

** The loiers of this great poet are to be congratulated on having at 
their command so fresh, clear, and intelligent a presentment of the subject^ 
written by a man of adequate and wide culture^* — ^Athen^EUM. 

V. HUME. By Professor Huxley. 

**// may fairly be said that no one now living could have expounded 
Hume iviih more sympathy or with equal perspicuity ** — AXHENiCUM. 

VI. GOLDSMITH. By William Black. 

•* Mr. Black brings a fine sympathy and taste to bear in his criticism 
of Goldsmith* s writings as well as in his sketch of theincidentiof hislife" 
ATHENyEUM. 

VII. DEFOE. By W. MiNTO. 

•* Mr, Minto*s book is careful and accurate in all that is stated, and 
faithfiil in all that it suggests. It will repay reading more than once.** 
-Athenaeum. 

VIII. BURNS. By Principal Shairp, Professor of Poetry in the 
University of Oxford. 

" // is impossible to desire fairer criticism than Principal Shairp* s 

m Burns" s poetty None of the series ha^ given a truer estimcUe 

either of character or of genius than I his little volume and ail 

who read it will be thoroughly grateful to the author for this monument 
to the genius of Scotland* s greatest poet ,** — SPECTATOR. 

IX. SPENSER. By the Very Rev. the Dean of St. Paul's. 
**Z>r. Church is mctster cf his subject, and writes always with good 

taste.** — Academy. 

X. THACKERAY. By Anthony Trollope, 

** Mr, Trollops* s sketch is excellently adapted to fufil the purpose of 
the series in tvhich it appears,** — ATHENiEUM. 
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English Men of Letters. — coniinuU, 

liURKE. By John MoRLiiV. ) r»r » j 

MILTOy. By Mark Pa 11 isoN. \^\Nearly ready. 

Otkeri in prrparatioK, • 

Eton College, History of. By H. C Maxwell Lyte, 
M.A. With numerous Illustrations by Professor Delamotte, 
Coloured Pl.ites, and a Steel Portrait of the Founder, engraved 
by C. H. Jeens. New and cheaper Issue, with Corrections. 
Medium 8vo. Cloth elegant. 2ij. 
•* Hitherto tio account of the College, with all its eusociations^ heu 

appeared which can compare either in comrleteness or tn interest vrith 

this. ... Jt is indcid a bjok tuorthy of the atuiiut renown 0/ King 

Henry's Col.'cire.^'— Daily News. 

** I Ve are at length presented with a work on England* s greatest public 

school^ worthy of the sultject of which it treats, . . . A really valuable and 

authentic history of Eton College,"— CVARDl AH. 

European History, Narrated in a Series of Historical 

Selections from the best Authorities. Edited and arranged by 

E. M. Sew ELL and C. M. Yonge. First Series, crown 8vo. 6j, ; 

Second Series, 1088- 1228, crown 8vo. dr. Third Edition. 

" iVe ktiow of scarcely anything" says the GUARDIAN, of this volume, 

** which is so likely to raise to a higher level the average standard of 

English education," 

Faraday. — MICHAEL FARADAY. By J. H. Gladstone, 
Ph.D., F.R.S. Second Edition, with Portrait engraved by Jeens 
from a photograph by J. Watkins. Crown Svo. 41. 6</. 
PORTRAIT. Artist's Proof. 51. 

Forbes.— -LIFE and letters OF JAMES DAVID 
FORBES, F.R.S., late Principal of the United College in the 
University of St. Andrews. By J. C. Shairp, LL.D., Principal 
of the United College in the Univereity of St. Andrews; P. G. 
Tait, M.A., Professor of Natural Philosophy in iTie University 
of Edinburgh ; and A. Adams-Reilly, F.R. G.S. 8vo. with 
Portraits, Map, and Illustrations, its. 

Freeman. — Works by Edward A. Freeman, D.C.L.,I-L.D. : — 
HISTORICAL ESSAYS. Third Ediiion. 8vo. lo*. 6d, 
Contents: — /. ^*The Mythical ami Romantic Elements in Early 
Ens^lish History;" II. *^The Continuity of English History;" III, 
**The Relations behveen the Crowns of England ami Scotland ;" IV. 
** St, Thomas of Canterbury and his Biographers;" V. ** The Reign of 
Edward the Third," VI. ''The Holy Roman Empire;" VII. ''The 
Franks and the Gauls;" VHL "The Early Sieges of Paris;" IX. 
"Frederick the lirst. King of Italy;" X. '* The Emperor Frederick the 
Second;" XL "Charles the Bold ;" XII. " Presidential Government. 
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Goldsmid.— TELEGRAPH AND TRAVEL A Narrative of 
the Formation and Development of Telegraphic Communication 
between England and India, under the orders of Her Majesty's 
Government, with incidental Notices of the Co^^tries traversed by 
the Lines. By Colonel Sir Frederic Goldsmid, CB., K.CS.L, 
late Director of the Government Indo-European Tdegraph. With 
numerous Illustrations and Maps. 8vo. 2Xx. 
** The merits/ the xvork is a total absence of exaggeration^ which doa 

not^ however^ preclude a vividness and vigour of style not always character* 

istic of similar narratives.** — STANDARD. 

Gordon.— LAST LETTERS FROM EGYPT, to which are added 

Letters from the Cape. By Lady Duff Gordon. With a 

Memoir by her Daughter, Mrs. Ross, and Portrait engraved by 

J KENS. Second Edition. Crown 8vo. 9/. 

" The intending tourist who wishes to acquaint himself with the country 

he is about to visit, stands embarrassed amidst the riches presented for his 

choice, and in the end probably rests contented with the sober usefulness of 

Murray, He will not, however, if he is well advised, grudge a place in 

his portmanlecM to this booh,*' — Times. 

Gray. — china, a History of the Laws, Manners, and Customs 
of the People. By the Venerable John Henry Gray. LL.D., 
Arclkleacon of Hong Kong, formerly H.B.M. Consular Chaplain 
at Canton. Edited by W. Gow Gregor. With 150 Full-page Illustra- 
tions, being Facsimiles of Drawings by a Chinese Artist. 2 Vols. 
Demy 8vo. 32J. 
" Its pages contain the most truthful and vivid picture of Chinese life 

which has ever been published,*' — ATHENiCUM. 

" The only elaborate and valuable book we have had for many ymrs 

treating generally of the people of the Celestial Empire,** — ACADKMY. 

Green. — Works by John Richard Green : — 

, HISTORY OF THE ENGLISH PEOPLE. VoL L— Earlv 

England — Foreign Kings — The Charter — The Parliament. With 

8 Coloured Maps. 8vo. I dr. VoL II. — ^The Monarchy, 

1461 — 1540 ; the Restoration, 1540— 1633. 8vo. i6j. Vol.111. 

— Puritan England, 1603 — 1660; thej Revolution, 1660— 1688. 

With 4 Maps. 8vo. idr. 1^01. I V. in the press, 

" Mr. Green has done a work which probably no one but hinuelf could 

have done. He has read and assimilated the results of all the labours of 

students during the last half century in the field of English history, and 

has given them a fresh meaning by his own independent study. He has 

fused together by the force of sympathetic imagination all that he has so 

collected, and has f^iven us a vivid and forcible sketch of the march of 

English histoty. His took, both in its aims and its accomplishments, 

rises far beyond any of a similar kind, and it will give the colouring to the 

popular view to English hutoryfor some time to come,** — Examiner. 
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Gre e n . — continued. 

A SHORT HISTORY OF THE ENGLISH PEOPLE. With 
Coloured Maps, Genealogical Tables, and Chronological Annals. 
^: Crown 8vo. &r. 6rf. Sixty- first Thousand. 

** To say that Mr, Grants liook is Ifetter tfian those which have pre* 
ceded it, wouid be to convey a very inadequate impression of its merits. It 
stands alone as the one general history of the country, for the sake of 
which all others, if young and old are wise, will be speedily and surely set 
aside:' 

STRAY STUDIES FROM ENGLAND AND ITALY. Crown 
8vo. %s. 6d, Containing : Lambeth and the Archbishops — The 
Florence of Dante — Venice and Rome — Early History of Oxford 
— The District Visitor — Capri — Hotels in the Clouds— Sketches 
in Sunshine, £rc 

** One and all of the papers are eminently readable^ — ATHENiEUM. 

Guest.— LECTURES ON THE HISTORY OF ENGLAND. 
By M. J. Guest. With Mnps. Crown 8vo. 6s. 

Hamerton. — Works by P. G. Hamerton: — 

THE INTELLECTUAL LIFE. With a Portrait of Leonardo da 

Vinci, etched by LEOPOLD Flameng. Second Edition. Crown 

iQf. 6d. 8vo. 

** JVe have read the whole book with great pleasure, and we can re* 

commend it stfongly to all who can appreciate grave reflections on a very 

important subject, excellently illustrated from the resources of a mind 

stored with muck reading and muck keen obsetvation ofredl life,** — 

Saturday Review. 

THOUGHTS ABOUT ART. New* Edition, reyised, with an 

Introduction. Crown 8vo. &r. 6d. 
"^ manucU of sound and tkorougk criticism on arty — STANDARD. 

Hill.— THE RECORDER OF BIRMINGHAM. A Memoir of 
Matthew Davenport Hill, with Selections from his Correspondence. 
By his Daughters Rosamond and Florence Davenport-Hill. 
With Portrait engraved by C. H. JEENS. 8vo. idf. 

Hill.— WHAT WE SAW IN AUSTRALIA. By Rosamond 
and Florence Hill. Crown 8vo. loj. td. 
** May be recommended as an interesting and trutkful picture of tke 
condition of tkose lands wkick are so distant and yet so muck like kome.** 
— Saturday Review, 
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Kingsley (Charles).— Works by the Rev. Charles Kingslst, 

M.A., Rector of Eversley and Caaon of Westminster. (For 
other Works by the same Auibur, sit TuaoLOGiCALandBsLLBS 
Lettres Catalogues.) 

ON THE ANCIEN REGIME as it existed on the Continent before 
the French Revolution. Three Lectures delivered at the 
Royal Institution. Crown 8vo. 6s, 

AT LAST : A CHRISTMAS in the WEST INDIES. With nearly 
Fifty Illustrations. Fifth Edition. ^ Crown 8vo. 6j. 

Mr, Kinple/s dream of forty years was at last fulfilled^ when he 
started on a Chrhtmas expedition to the IVest Indies^ for the purpose of 
beccfning personalty acquainted with the seems which ht has so vividly 
describe in " iVestward IIo /'* These tioo volumes are the journal of his 
voyage. Records of natural history ^ sketches of tropical landscape^ chapters 
on educaHon^ views of society, all /in*/ (heir place, ** IVe can 0nly say 
that Mr. Kingsley* s account of a * Christmas in the (Vest Indies * is in 
every way worthy to be classed among his happiest productions.** — 
Standard. 

THE ROMAN AND THE TEUTON. A Series of Lectures 
delivered before the University of Cambride;©. New and Cheaper 
Edition, with Preface by Professor Max MOller. Crown 8va 6x. 

PLAYS AND PURITANS, and other Historical Essays. With 
Portrait of Sir Walter Raleigh. Ne\v Edition. Crown 8vo. 6s, 

In addition to the Essay mentioned in the title, this volume contains 
other two — one on ** Sir fValter Raleigh and his Time," and one on 
Froud^s '^ History of England." 

Kingsley (Henry).— tales OF OLD TRAVEL. Re- 
narrated by Henry Kingsley, F.R.G.S. With Eight lUus* 
trations by Hv\KD, Fifth Edition. Crown 8vo. $s. 
*' JVe hnow no better book for those who want knonvledge or seek to 

refresh it. As for the ' sensational ,* most novels are tame compared with 

these narratives," — ATHENiEUM. 

Lang. — CYPRUS : Its History, its Present Resoarces and Ftiture 

Prospects. By R. Hamilton Lang, late H.M. Consul for the 

Island of Cyprus. With Two Illustrations and Four Maps. 8vo. 14^. 

** The fair and impartial account of her past and present to be found in 

these pages has an undoubted claim on tlie attention of ail intelHgent 

readirs'' — Morning Post. 

LaOCOOn.— rTranslated from the Text of Leasing, with Preface and 
Notes by the Right Hon. SiR Robert J. Puilumo&k, D.CL. 
With Photographs. Svo. 12s, 
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Leonardo da Vinci and his Works. — Consisting of a 

Life of Leonardo Da Vinci, by Mrs. Charles W. Hraton, 
Author of " Albrecht Diirer of Numberg," &c., an Essay on his 
Scientific and Literary Works by Charles Christopher 
Black, M.A., and an account of his more important Paintings 
and Drawings. Illustrated with Permanent Photographs. Royal 
8vo, cloth, extra gilt 31J. 6</. 

" A beautiful voltmte, both without and within, Messrs, MacmiHau 
are conspicuous among publishers for the choice binding and printing of 
their books, and this is got up in their best style, , , . No English 
publication that we know of hcu so thoroughly and etttractrvely coUected 
together cUl that is known of Leonardo," — ^Times. 

Liechtenstein,— HOLLAND HOUSE. By Princess Marie 
Liechtenstein. With Five Steel Engravings by C. H. Jeens, 
after Paintings by Watts and other celebrated Artists, and 
numerous Illustrations drawn by Professor P. H. Delamotte, and 
engraved on Wood by J. D. Cooper, W. Palmer, andTEWirr & 
Co. Third and Cheaper Edition, Medium 8va clotn el^ant 
i6s. 

Also, an Edition containing, in addition to the above, about 40 
Illustrations by the Woodbury-type process, and India Proofe of 
the Steel Engravings. Two vols, medium 4to. half morocco 
elegant. 4/. 4r. 

** When every strictly just exception shall have been taken, she may be 
conscientiously congratulated by the most scrupulous critic on theproduC" 
tion of a useful, agreeable, beautifully -illustrated, and attrcutive bobk," — 
Times. " // TvoSdd take up more room than we can spare to enumerate 
all the interesting suggestions and notes which are to be found in these 
volumes, .... The woodcuts are admirable, and some of the cmtographs 
are very interesting,*^— Vki^. Mall Gazette. 

Lloyd.— THE AGE OF PERICLES. A History of the Arts and 
Politics of Greece from the Persian to the Pekiponnesian War. 
By W. Wai KISS Lloyd. Two Vols. 8vo. au. 

** No such account of Greek art of the best period has yet been brought 
together in an English work, .... Mr, Lloyd hcu produced a book of 
unusucU excellence and interest,^ — Pall Mall Gazette. 

Macarthur.— HISTORY OF SCOTLAND, By Margaret 
Macarthur. Being the Third Volume of the Historical Course 
for Schools, Edited by Edward A. Freeman, D.CL. Second 
Edition. i8mo. 2s, 

** It is an excellent summary, unimpeachable as to facts, and putting 
them in the clearest and most impartial light attainable,** — Guardian. 
" No previous Jlistory of Scotland of the same bulk is anything like so 
trustworthy, or deserves to be so extensively used as a text-book** — Globe. 

B 
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Macmillan (Rev. Hugh). — For other Works bystme Author, 
sa Thbological and Scientific Catalogubs. 

HOLIDAYS ON HIGH LANDS ; or» Rambles and Incidents in 

search of Aloine Plants. Second Edition, revised and enlarged. 

Globe 8ya aoth. 6r. 

"Botanical kmnoUdge is blended with a hue if nature^ a pioiu en» 

tAusiasMt and a rich fdicity of diction not to he met with in any works 

of kindred character^ if we except those of Hugh Miller.*^ — ^Tklbgraph. 

**Afr, Macmillan* s glowing pictures of Scandinavian scenery J* -^ 

Saturday Revixw. 

Macready.— MACREADY'S REMINISCENCES AND SE- 

LECTIONS FROM HIS DIARIES AND LETTERS. Edited 

by Sir F. Pollock, Bart., one of his Executors. With Four 

Portraits engraved by Jesns. New and Cheaper Edition. Crown 

8vo. 7j. (m, 

'* As a careful asul for the most part just estimaU of the stage cUsring 

a very brUliant pefiod^ the attraction of these volumes can scarcdy he 

surpassed. .... Reeiders who have no special interest in theai^ical 

matters, hut enjoy miscellaneous goss^, wHl he allured from page iopage^ 

attracted hy familiar names andhy ohservcUions upon popular actors emd 

authors, ** — Spectator. 

MahafFy. — Works by the Rev. J. P. Mahaffy, M.A., Fellow of 
Trinity College, Dublin :— 

SOCIAL LIFE IN GREECE FROM HOMER TO MENAN- 

DER. Third Edition, revised and enlarged, with a new chapter 

on Greek Art Crown 8va 9;. 

*' // should he in the hands of aU who desire thoroughly to ustderstand 

and to enjoy Greeh literature, and to get an intelligent &a of the old Greek 

life, political, social, and religious,** — Guardian. 

RAMBLES AND STUDIES IN GREECE. With Illustrations. 

Crown Svo. los, 6d. New and enlarged Edition, with Map and 

Illustrations 
"A singularly instructive and ttgreeaSle volume.** — ^AxHENAUlC. 

<« Maori."— SPORT and WORK ON THE NEPAUL FRON- 
TIER ; or, Twelve Years' Sporting Reminiscences of an Indigo 
PUnter. By ** Maori." Witii Illustrations. Svo. 141. 

Margary.— THE journey of AUGUSTUS RAYMOND 
MARGARY FROM SHANGHAE TO BHAMO AND BACK 
TO MANWYNE. From his Journals and Letters, with a brief 
Biographical Preface, a concluding' chapter by Sir Rutherford 
Alcock, K.C.B., and a Steel Portrait engraved by Jebns, and 
Map. Svo. lOf. 6d. 
'* There is a manliness, a cheerful spirit^ an inherent vigour which 

was never overcome hy sickness or dehtlity^ a tact which conqunred the 
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frepidica of a strange and suspicious populaiion^ a quiet sdf 'reliance^ 
always coniimd with iUep rdigious feaing^ unalloyed by either priggish* 
ness^ cant, or superstition^ that ought to commend this volume to readers 
sitting quietly at home who feel any pride in the high estimation accorded 
to men of their race at Yarkand or at Khiua, in the heart of Africa, or 
on the shores of Lake SerUkuU* — Saturday Rxvikw. 

Markham.— NORTHWARD HO! By Captain Albert H. 
Markham, R.N., Author of "The Great Frozen Sea," &c 
Including a Narrative of Captain Phipps's Expedition, by a Mid- 
shipman. With Illustrations. Crown 8vo. iQf. (>d. 

Martin.— THE HISTORY of LLOYD'S, AND OF MARINE 
INSURANCE IN GREAT BRITAIN. With an Appendix 
containing Statistics relating to Marine Insur9nce. By Frederick 
Martin, Author of " The Sutesman's Year Book." 8va 14/. 

Martineau. — biographical sketches, i85»— 1875. 

By Harriet Martineau. With Additional Sketches, and Auto- 
biographical Sketch. Fifth Edition. Crown 8vo. 6f. 
** Miss Martineat^s large literary powers and her fine intellectual 
training make these little sketches more instructive, and constitute them 
more genuinely works of arty than many more ambitious aeul diffuse 
hogn^hies "—FoKTmoHTLY Review. 

Masson (David).~For other Works by same Author, see Philo- 
sophical and Belles Letters Catalogues. 

CH ATTERTON : A Story of the Year 1770. By David Masson, 
LL.D., Professor of Rhetoric and English Literature in the Uni- 
versity of Edinburgh. Crown 8vo. y. 

THE THREE DEVILS : Luther's, Goethe's, and Milton's ; and 

other Essays. Crown 8vo. Ss. 
"WORDSWORTH, SHELLEY, AND KEATS; and other 

Essays. Crown 8vo. 5j. 

Mathews.— LIFE OF CHARLES J. MATHEWS, Chiefly 
Autobiographical. With Selections from his Correspondence and 
Speeches. Edited by Charles Dickens. 
" The book is a charming one from first to last, and Mr, Dickens 

deserves a full measure of credit for the care and discrimination he has 

exercised in the business of editing,** — Globe. 

Maurice. — ^THE FRIENDSHIP OF BOOKS; AND OTHER 
LECTURES. By the Rev. F. D. Maurice. Edited with Pic 
fBCjt, by Thomas Hughes, Q.C. Ciown 8vo. lOf. 6d, 
«• The high, pure, sympathetic, and truly charitable nature of Mr. 
Maurice is ddightfuUy visible throughout these lectures, which are ex- 
cellently adapted to spread a love of literature amongst the peopu:*— 
Daily News. 

B S 
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Mayor (J. E. B.)— WORKS edited by John E. B. Mayor, 
M.A., Kennedy Professor of Latin at Cambridge : — 

CAMBRIDGE IN THE SEVENTEENTH CENTURY. Part II. 

Autobiography of Matthew Robinson. Fca{>. 8to. y. 6d, 
LIFE OF BISHOP BEDELL. By his Son. Fcap. 8vo. 3r. 6d. 

Melbourne.— MEMOIRS OF THE RT. HON. WILLIAM. 

SECOND VISCOUNT MELBOURNE. By W. M. Torrens, 

M.P. With Portrait after Sir. T. Lawrence. Second Edition. 

2 Vols. 8vo. 32J. 

" As might be expected, he has produced a book which wiU command 

and reward attention. It contains a great deal of valuable matter and 

a great deal of nnimaied^ elegant ivritiMg,"-—QuAKTRRLY Rsvisw. 

Mendelssohn.— LETTERS AND RECOLLECTIONS. By 
Ferdinand Hiller. Translated by M. E. Von Glbhn. With 
Portrait from a Drawing by Karl Mt^LLER, never before pub- 
lished. Second Edition. Cfrown 8vo. Js. 6d, 
" This is a very interesting addition to our knowledge of the great 

German composer. It reveals kim to us under a new lights as the warm* 

htarted comrade, the musician whose soul was in his work^ and the home' 

lovingt domestic man," — Standard. 

Mercwether.— BY SEA AND BY LAND. Being a Trip 
through Egypt, India, Ceylon, Australia, New ZeaEind, and 
Amenca — sdl Round the World. By Henry Alworth Mere- 
wether, one of Her Majesty's CouxiseL Crown Sva Ss. 6d. 

Michael Angelo Buonarotti ; Sculptor. Pamter. Architect 

The Story of his Life and Labours. By C. C. Black, M.A. 

Illustrated by 20 Permanent Photographs. Royal 8vo. cloth 

elegant, ^is, 6d. 

" The story of Michael Angelo s life remains interestii^ whatever be the 

manner oftdling it, and supported as it is by this beautipU series ofphotO' 

praphs, the volume must take rank among the most splendid of Christmas 

books, fitted to serve and to outlive the season," — Pall Mall Gazette. 

Michelet— A SUMMARY OF MODERN HISTORY. Trans- 
lated from the French of M. Michelet, and continued to the 
present tune by M. C. M. Simpson. Globe 8vo. 41. 6a. 

Milton.— LIFE OF JOHN MILTON. Narrated In connection 
with the Political, E<xlesiastical, and Literary History of his Time. 
By David Masson, M.A., LL.D., Professor of Rhetoric and 
English Literature in the University of Edinburgh. With Portraits. 
Vol L i%s. Vol. IL, 1638— 1643. 8vo. idj; Vol. IH. 
1643— 1649. 8vo- i8j. Vols. IV. and V. i649--i66a 32*. 
Vol. VI. in the press. 
This work is not only a Biography, but also a continuous JMiheai^ Eccle- 
siastical^ and Literary History of England through Milton* s whale time. 
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Mitford (A. B,)— TALES "of OLD JAPAN. By A. B. 

MiTFORD, Second Secretary to the British Lection in Japan. 

With upwards of 30 lUustraUons, drawn and cut on Wood by 

Japanese Artists. New and Cheaper Edition. Crown 8vo. 6x. 

" These very original voluma will always ie inleresitng as memanals 

of a most exceptional society^ while regarded simply as tales, they an 

sparkling, sensaiionaL 4ind dramatic, and the originality of their idea 

and the quastUness of their language give them a most capiwaHni 

piquancy. The tllustrations are extremely interesHng, and for the 

curumstn such matters have a special and particular value/^VKLL 

Mall Gazette. 

Monteiro.— ANGOLA and the river CONGO. By 
Joachim Monteiro. With numerous Illustrations from Sketches 
taken on the spot, and a Map. Two Vols, crown 8vo. 2ix. 
" Gives the first detailed account of a part of tropical Africa which is 

little known to Englishmen The remarks on the geography and 

zoology of the country and the manners and customs of the various races 
inhcUnting it, are extremely curious and interesting, — Saturday Re- 
view. * * Full of valuable information and much puturesque description. " 
Pall Mall Gazette. 

MorisOfl.— THE LIFE AND TIMES OF SAINT BERNARD, 
Abbot of Clainraux. By James Cotter Morison, M.A. New 
Edition. Crown 8vo. &, 

Moseley.— NOTES BY A NATURALIST ON THE CHAL- 
LENGER: being an Account of various Observations made 
during the Voyage of H.M.S. ChtUlet^er, Roimd the World, 
in 1872-76. By H. N. Moseley, F.R.S., Member of the 
Scientific Staff of the Challenger, 8vo. with Maps, Coloured Plates, 
and Woodcuts. 2U. 

Murray,— ROUND about FRANCE. By E. C. Grenville 
Murray. Crown 8vo. ^s, 6d. 

** These short essays are a perfect mine of information as to the present 
condition and future prospects of political parties in France, , , , It is 
at once extremely interesting and exceptionally instructive on a subject on 
which few English people are well informed, — Scotsman. 

Napier.— MACVEY NAPIER'S SELECTED CORRES- 
PONDENCE. Edited by his Son, Macvey Na?ier. 8vo» 14J. 
** This exceedingly interesting work, ... Mr. Napier has certainly been 
well advised in admitting the general public to the knowledge of a volume 
which is hardly to be surpassed in point of interest atnong recent publua* 
tions,"—EXAMlKEK. 
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Napoleon.— THE history of napoleon l By p. 

Lanfrky. a Translation with the sanction of the Author. Vols. 

I. II. and IIL 8vo. price I2J. each. \VU, IV. m tAepnss, 

Th£ Pall Mall Gazktte says it is ** one of the most striking 
pieces of historical composition of wkich France Mas to ioast," and tke 
Saturday Review calls it** an excellent translation of a wort on every 
ground desefving to be translated. It is MnqnestionaUy ostdimmotunrMf 
the best that has been produced It is injact the only work to wkick toe 
can turn for an accurate and trustworthy narrative of that extraordinary 
career, , . . The book is the best and indeed tke only trustworthy history 
of Napoleon which has been written,^* 

Nichol.— TABLES OF EUROPEAN LITERATURE AND 
HISTORY, A.D. 200—1876. By J. Nichol, LL.D., Professor 
of English Language and Literature, Glasgow. 4to. dr. 6dL 
TABLES OF ANCIENT LITERATURE AND HISTORY, 
B.C. 1500 — A.D. 200. By the same Author. 4to. ^, 6d 

Oliphant (Mrs.).— the makers of Florence : Dante 

Giotto, Savonarola, and their City. By Mrs. Oliphant. With 

numerous Illustrations from drawings by Professor Duamottb, 

and portrait of Savonarola, engraved by Jbens. Second Edition. 

. Medium 8vo. Cloth extra. 21s, 

** Mrs, Oliphant has made a beautiful addition to the mass ofHteratnn 

already piled round the records of the Tuscan capital,** ^-Tiuxs, 

** We ctre grateful to Mrs. Oliphant for her eloquent and beautiful 
sketcha of Dante, Fra Angelica, and Savonarola. They are picturesque, 
full of l^e, and rich in detail, and they are charmingly illustrated by tke 
art of tke engraver,** — Spectator. 

Oliphant.— the duke and the scholar; and other 
Essays. By'T. L. Kington Oliphant. 8vo. yx. 6d, 
'* This volume contains one of tke most beautiful biograpkical essays we 
have seen since Macaulays days.'* — Standard. 

OttC— SCANDINAVIAN HISTORY. By E. C Otte. VTiA 

Maps. Extra fcap. 8vo. 6.% 
** We kave peculiar pleasure in recommendit^ tkis isUdUgent rhmmi 
ofNortkem kistory as a book essential to every Englishman who imterests 
himself in Scandinavia,**— Spectator. 

Owens College Essays and Addresses. — ^By Pro- 
fessors and Lecturers op Owens College, Manchester. 
Published in Commemoration of the Opening ol the New College 
Buildings, October 7th, 1873. 8va 14X. 

Palgrave (R. F. D.)~the house of commons; 

Illustrations of its History and Practice. By Reginald F. D. 
Palgrave, Clerk Assistant of the House of Commons. New 
and Revised Edition. Crown 8vo. 2s. td. 
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Palgrave (Sir F.)— HISTORY OF normani:)Y and 

OF ENGLAND. By Sir Francis Palgravb, Deputy Keeper 
of Her Majesty's PubUc Records. Completing the History to the 
Death of William Rufiis. 4 Vols. 8vo. 4/. 4J. 

Palgrave (W. G.)— A narrative of a year's 

JOURNEY THROUGH CENTRAL AND EASTERN 
ARABIA, 1862-3. By William Gifpord Palgeavk, late of 
the Eighth Regiment Bombay N. L Sixth Edition. With Maps, 
Plans, and Portrait of Author, engrayed on steel by Jeens. Crown 
8vo. 6r. 

**IIe has noi only written one of the best books on the Arabs and om 
of the best books on Arabia, but he has done so in a manner that must 
command the respect no less than the admiration of his fethuhcomntry' 
men,'* — Fortnightly Review. 

ESSAYS ON EASTERN QUESTIONS. By W. GlPFORD 
Palgrave. 8yo. lOf. 6dl 

" These essays are full of anecdote and interest. The booh is decidedly 
a valuable addition to the stock of literature on which men nmst 
base their opinion of the difficult social and political problems s$tg* 
gested by the designs of Russia, the capacity of Mahometans for 
sovereignty, and the good govemnUnt and retention of IncUaJ* — 
Saturday Review. 

DUTCH GUIANA. With Maps and Plans. 8yo. 9s. 

** His pages are nearly exhaustive as far as facts and statistics go, 
while they are lightened by graphic social sketches as weU as sparkltng 
descriptions of scenery,"-— Satvrday Review. 

Patteson.— LIFE and letters of JOHN COLERIDGE 

PATTESON, D.D., Missionary Bishop of the Melanesian Islands. 

By Charlotte M. Yonge, Author of " The Heir of Redclyffe." 

With Portraits after Richmond and from Photograph, engraved by 

Jeens. With Map. Fifth Edition. Two Vols. Crown ^o. I2J. 

"Miss Yongis work is in one respect a model biography. It is made 

up almost entirdy of Pattesoris own letters. Aware that he had left his 

home once and for all, his correspondence took the form of a diary, and 

as we read on we come to know the man, and to love him almost asifwt 

had seen him,'* — ATHENiBUM. " Such a life, with its grand lessons of 

unselfishness, is a blessing and an honour to the age in which it is lived; 

the biography cannot be studied without pleasure and profit, and inde^ 

we should think little of the man who did not rise from the study of ti 

better and wiser. Neither the Church nor the nation which produces 

sttch sons need ever despair of itsJuture,''—SATVKDAY Review. 

Pauli. — PICTURES OF OLD ENGLAND. By Dr. Reinhold 
Pauli. Translated, with the approval of the Author, byE. C. 
Otte. Cheaper Edition. Crown 8vo. dr. 
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Payne.— A HISTORY OF EUROPEAN COLONIES. By 
E. J. Payne, M.A. With Maps. i8mo. 4/. 6d, 
Tlhe TlMB^ says : — '' We have seldom met with a historian captMe of 
forming a more comprehensvtfe^ far-seeing, and unprejudiced estimate if 
events and peoples, and we can commend this little worh as one certam to 
prove of the high^ interest to ail thoughtful readers** 

Persia. — eastern Persia. An' Account of the Journeys of 
the Persian Boundary Commission, 1870-1-2. — ^VoL L The Geo- 
graphy, with Narratives by Majors St. John, Lovett, and Euan 
Smith, and an Introduction b^ Major-General Sir Frederic 
GoLDSMrD, C.6., K.C.S.I., British Commissioner and Arbitrator. 
With Maps and Illustrations. — Vol. II. The Zoology and Geology. 
By W. T. Blanford, A.R.S.M., F.R.S. With Coloured Illus- 
trations. Two Vols. 8vo. 42J. 
" The volumes largely increase our store of informatwn about 
countries with which Englishmen ought to be familiar, .... 
They throw into the shade tUl that hitherto has appeared in our tongue 
respecting the local features of Persia, its scenery, its resources, even its 
social condition. They contain also abundant evidence of English 
endurance, daringy and spirit.** — Times. 

Prichard.— THE ADMINISTRATION OF INDIA. From 
1859 to 1868. The First Ten Years of Administration under the 
Crown. By I. T. Prichard, Barrister-at-Law. Two Vol*. 
Demy 8vo. With Map. 2ij. 

Raphael.— RAPHAEL OF URBINO and HIS FATHER 
GIOVANNI SANTI. By J. D. Passavant, formerly Director 
of the Museum at Frankfort With Twenty Permanent Photo* 
graphs. Royal 8to. Handsomely bound. 31/. 6d, 

The Saturday Review says of them, " We have seen not a few 
eUgant specimens of Mr. Woodbury s new process^ but we have seen 
none that equal these" 

Reynolds.— SIR joshua Reynolds as a portrait 

PAINTER. AN ESSAY. By J. Churton Collins, B.A. 
Balliol College, Oxford. Illustrated by a Series of Portraits of 
distinguished Beauties of the Court of George HI. ; reproduced 
in Autotype from Proof Impressions of the ce&brated Engravings, 
by Valentine Green, Thomas Watson, F. R. SmithTe. 
Fisher, and others. Folio half-morocco. J^^ 5/. 

Rogers (James E. Thorold).— historical glean- 
ings : A Series of Sketches. Montague, Walpole, Adam Smith, 
Cobbett. By Prof. Rogers. Crown 8vo. \s. od. Second Series. 
Wikli( Laud, Wilkes, and Home Tooke. Crown 8vo. di. 
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Routledge.— CHAPTERS IN THE HISTORY OF POPULAR 

PROGRESS IN ENGLAND, chiefly in Relation to the Freedom 

of the Press and Trial by Jury, 1660— 1820. With application to 

later years. By J. Routledge. 8vo. i6j. 

" Tke volume abounds in facts and information, almost always useful 

and often curious^ — ^TlMES. 

Rumford. — COUNT RUMFORD'S COMPLETE WORKS, 
with Memoir, and Notices of his Daughter. By GEORGE Ellis. 
Five Vols. 8vo. 4/. 14?. 6</. 

Seeley (Professor). — lectures and essays. By 

J. R. Seeley, M.A. Professor of Modem History in the 

University of Cambridge. 8vo. lor. 6<f. 
Contents : — Roman ImpericUism : i. Tke Great Roman Revolu' 
tion; 2. The Proximate Cause of the Fall of the Roman Empire ; 
The Later Empire, — Milton* s Political Opinions — Afilton*s Poetry 
— Elementary Principles in Art — Liberal Education in Universitits 
— English in Schools— The Church as a Teacher of Morality— The 
Teaching of Politics: an Inaugural Lecture delivered cU Cambridge, 

Shelburnc— LIFE OF WILLIAM, EARL OF SHELBURNE, 

AFTERWARDS FIRST MARQUIS OF LANSDOWNE. 

With Extracts from his Papers and Correspondence. By Lord 

Edmond Fitzmaurice. In Three Vob. 8va VoL 1. 1737— 

1766, I2X. ; Vol.lII. 1766— 1776, I2X. ; Vol. HI. 1776— 1805. idf. 

** Lord Edmond Fitzmaurice has succeeded in placing before us a 

wealth of new matter, which, while casting valuable and much-needed 

light on several obscure passages in the political history of a hundred 

years ago, has enabled us for the first time to form a clear and consistent 

idea of his ancestor.*^ — SPECTATOR. 

Sime.— HISTORY OF GERMANY. By James Simb, M.A. 
i8mo. 3J. Being VoL V. of the Historiced Course for Schools 
Edited by Edward A. Freeman, D.CL. 
** TTiis is a remarkably clear and impressive History of Germany, Its 
great events are wisely kept as centred figures, and the smellier events are 
carefully kept not only subordinate and subservient, but most skilfully 
woven into the texture of the historical tapestry praented to the eye?* — 
Standard. 

Squier. — PERU: INCIDENTS OF TRAVEL AND EX- 

PLORATION IN THE LAND OF THE INCAS. By E. G. 

Squier, M.A., F.S.A., late U.S. Commissioner to Peru. With 

300 Illustrations. Second Edition. 8vo. 2lj. 

The Times says : — *• No more solid and trustworthy contribution haa 

been made to an accurate knowledge of what are among the most wonderful 

ruins in the world. The work is really what its title implies. While of 

the greatest importance as a contribution to Pet uvian archaology^ it is also a 

thoroughly entertaimng and instructive narrative of travel. Not the least 

important featuremustbeconsideredthenumerouiwdlexecutediilustrations." 
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Wedgwood.— JOHN WESLEY AND THE ;EVANGELICAL 
REACTION of the Eighteenth Century. By JuuA Wedgwood. 
Crown 8vo. &r. 6«/. 

Whewcll.— WILLIAM WHEWELL, D.D., late Master of 
Trinity College, Cambridge. An Account of his Writings, with 
Selections from his Literary and Scientific Correspondence. By 
I. ToDHUNTER, M.A., F.R.S. Two Vols. Svo. 25/. 

White. — THE NATURAL HISTORY AND ANTIQUITIES 
OF SELBORNE. By Oilbert White. Edited, with Memoir 
and Notes, by Frank Buckland, A Chapter on Antiquities by 
Lord Selborne, Map, &c., and numerous Illustrations by 
P. H. Delamotte. Royal Svo. Cloth, extra gilt Cheaper 
Issue. 21 J. 

Also a Large Paper Edition, containing, in addition to the above, 
upwards of Thirty Woodburytype Illustrations from Drawings 
by Prof. Delamotte. Two Vols. 4to. Half morocco, elegant 
4/. 4J. 

" Afr. Ddamott^s charming illustrations are a worthy decoration of so 
dainty a book. They bring Selborne be/ore us, and really hdp us t9 
understand why Whites love for his native place n€ver grew cold" — 
Times. 

Wilson A MEMOIR OF GEORGE WILSON, M. D., 

F.R.S.E., Regius Professor of Technology in the University of 
Edinburgh. By his Sister. New Edition. Crown Svo. 6r. 

Wilson (Daniel, LL.D.)— Works b^ Daniel Wilson, 
LL.D., Professor of History and English Literature in University 
College, Toronto : — 

PREHISTORIC ANNALS OF SCOTLAND. New Edition, 
with numerous Illustrations. Two Vols, demy 8va 36r. 

" One of the most interesting, learned, and elegant works we hawe 
seen for a long time,** — Westminster Review. 

PREHISTORIC MAN : Researches into the Origm of Civilization 
in the Old and New World. New Edition, revved and enlarged 
throughout, with numerous Illustrations and two Coloured Plates. 
Two Vols. Svo. 3df. 

** A valuable work pleasantly written and well worthy of attention 
both by students and general readers. ** — Academy. . 

CHATTERTON : A Biographical Study. By Daniel Wilson, 
LL.D., Professor of Historv and English Literature in University 
College, Toronto. Crown 8vo. dr. od. 
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Wyatt (Sir M. Digby).— FINE ART : a Sketch of its 
History, Theory, Practice, and applicatioii to Industry. A Course 
of Lectures delivered before the University of Cambridge. By 
Sir M. Digby Wyatt, M.A. Slade Professor of Fine Art. 
Cheaper Issue. 8vo. 5/. 

" An excellent handbook for the student of art.**—GRATKiC. " The 
book abounds in valuable matter^ and will therefore be read with 
pleasure and profit by lovers ofart,*^ — ^Daily News. 

Yonge (Charlotte M.)— Works by Charlotte M Yonge, 

Author of "The Heir of ReddyfTe/* &c, &c. :— 

A PARALLEL HISTORY OF FRANCE AND ENGLAND : 
consisting of Outlines and Dates. Oblong 4to. 3/. 6d. 

CAMEOS FROM ENGLISH HISTORY. From Rollo to Edward 
II. Extra fcap. Svo. Third Edition. 51. 

Second Series, THE WARS IN FRANCE. Extra fcap. 
8vo. Third Edition. $/. 

Third Series, THE WARS OF THE ROSES. Extra 
fcap. 8vo. 5j. 

•* Instead of dry details,^* says t/ie NONCONFORMIST, " we have livtng 
pictures, faithful, vivid, and striking,^ 

Fourth Series. [Nearly ready, 

HISTORY OF FRANCE. Maps. i8mo. y.Sd. 

[Historical Course for Schools. 
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POLITICS, POLITICAL AND SOCIAL 
ECONOMY, LAW, AND KINDR£D 
SUBJECTS. 

Anglo-Saxon Law,— essays in. Contents : Law Courts 
— Land and Familv Laws and Legal Procedoxe genendly. With 
Select cases. Mediam 8vo. l8f. 

Arnold.— THE ROMAN SYSTEM OF PROVINCIAL ADMIN- 
ISTRATION TO THE ACCESSION OF CONSTANTINE 
THE GREAT. Being the Arnold Prize Essay for 1879. By 
W. T. Arnold, B. A. Crown 8vo. dr. 

Ball.— THE STUDENT'S GUIDE TO THE BAR. By 
Walter W. Ball, M.A., of the Inner Temple, Barrister-at- 
Law. Crown 8vo. 2j. td, 
" The student will here find a clear statement of the sevenU steps hy 

which the degree of barrister is obtained^ and also us^ul advice about 

the advantages of a prolonged course of ^reading im Chambert,"' — 

Academy. 

Bernard.— FOUR lectures on subjects connected 

WITH DIPLOMACY. By Montague Bernard, M.A., 
Chichele Professor of IntenuUional Law and Diplomacy, Oxford. 
8vo. 9f. 
** Singularly interesting UctureSf so able, clear, and attracttve." — Spec- 
tator. 

Bright (John, M .P.)— Works by the Right Hon. John Bright, 

M.P. 

SPEECHES, ON QUESTIONS OF PUBLIC POLICY. 
Edited by Professor Thorold Rogers. Author's Popular Edition. 
Globe 8vo. y, 6d. 

**Mr. Bright^ s speeches will always deserve to be studied, as an 
apprenticeship to popular and parliamentary oratory; they will form, 
materials for the history of our time, and many brilliant passages, 
f)erhaps some entire speeches, will really become a peui of theUomg UUra^ 
ture of JSngland,"— Daily News. 

LIBRARY EDITION. Two Vols. 8va With Portrait 251. 

PUBLIC ADDRESSES. Edited by J. Thorold Rogers. 8to. 
I4r. 

Bucknill.— HABITUAL DRUNKENNESS AND INSANE 
DRUNKARDS. By J. C. Bucknill, M.D., F.R.S., late 
Lord Chancellor's Visitor of Lunatics. Crown 8Ta 2s, 6d, 
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Cairn es. — Works b^ J. E. Cairnbs, M.A., Emeritus Professor oi 
Political Economy m University College, London. 

ESSAYS IN POLITICAL ECONOMY, THEORETICAL 
and APPLIED. By J. E. Cairnbs, M.A., Professor of PoliUcal 
Economy in University College, London, ovo. lOf. (hL 

POLITICAL ESSAYS. 8vo. lOf. 6</. 

SOME LEADING PRINCIPLES OF POLITICAL ECONOMY 
NEWLY EXPOUNDED. 8vo. 141. 

Contents i^Fart I, Value. Fart II. Labour and Capital. Fart 
III, Ititemational Trade. 

" A work which is perhaps the most valuable contribution to the science 
made since the publication^ a quarter of a century since, of Mr. MitPs 
* Principles of Political Economy.^ " — DAILY Nsws. 

THE CHARACTER AND LOGICAL METHOD OF POU- 

TICAL ECONOMY. New Edition, enlarged. 8vo. 7/. 6d. 
" These lectures are admirably fitted to correct the slipshod generalna* 
tions which pass current as the science of PoUOcal Economy" — ^TiMES. 

Clarke— EARLY ROMAN LAW. THE REGAL PERIOD. 
By E. C. Clarkb, M.A., of Lincoln's Inn, Barrister-at-Law, 
Lecturer in Law and Regius Professor of Civil Law at Cam* 
bridge. Crown Svo. 5j. 

Cobden (Richard). — SPEECHES ON QUESTIONS OF 
PUBLIC POLICY. By Richard Cobden. Edited by the 
Right Hon. John Bright, M.P., and J. E. Thorold Rogers. 
Popular Edition. Svo. y. 6d. 

Fawcett.— Works by HsNRY Fawcett, M.A., M.P., Fellow of 
Trinity Hall, and Professor of Political Economy in the University 
of Cambridge : — 

THE ECONOMIC POSITION OF THE BRITISH 
LABOURER. Extra fcap. 8va 5^. 

MANUAL OF POLITICAL ECONOMY. Fifth Edition, with 
New Chapters on the Depreciation of Silver, etc. Crown 8vo. 

I2X. 

The Daily Nsws says: **It forms one of the best introductions to the 
principles of the science^ and to its practical applications in the problems 
of modem, and especially of English, government and society.'* 

PAUPERISM : ITS CAUSES AND REMEDIES. Crown 8to. 

5J. 6d. 
The ATHENiBUM calls the worh "0 repertory of ieUeresting asul well 
digested information.** 

SPEECHES ON SOME CURRENT POLITICAL QUES- 

TIONS. Svo. lOf. 6d. 
** Thev will help to educate, not perhaps, partia, but the edueators of 
parties.**-^T>Aii,Y News. 
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Fawcett. — continued. 
ESSAYS ON POLITICAL AND SOCIAL SUBJECTS. By 
Professor Fawcstt, M.P., and Milucent Gar&bti 
Fawcett. 8vo. lOf. ^teU 
'* They will all repay the perusal of the thinking nod^flr.*'— Daily 
News. 

FREE TRADE AND PROTECTION : an Inquiry into the 
Causes which have retarded the general adoption of Free Trade 
since its introduction into England. Third Edition. 8vo. 7x. 6d, 

** No greater service can be rendered to the cause of Free T^ade than a 
clear explanation of the principles on which Free T'rade. rests. Pro- 
fessor Fawcett has done this in the volume before us with all his habitual 
cUamess of thought and expression,^* — Economist. 

Fawcett (Mrs.) — Works by MiLLiCENT Garrett Fawcett. 

POLITICAL ECONOMY FOR BEGINNERS. WITH QUES- 
TIONS. New Edition. i8mo. %s. 6d, 

The Daily News calls it ** clear, compact, and comprehemswe;** and 
the Spectator says, **Mrs, Fawcetfs trecUise is perfectly suited to its 
purposed 

TALES IN POLITICAL ECONOMY. Crown 8vo. 3f. 

" The idea is a good one, and it is quite wonderful what a mass of 
economic teaching the author manages to compress into a small space... The 
trite doctrines of IntemationcU Trcule, Currency, and the ratio between 
Production and Population, are set before us and illustrated in a masterly 
manner" — ATHENiEUM . 

Freeman (E. A.), M.A., D.C.L. — comparative 

POLITICS. Lectures at the Royal Institution, to which is 
added " The Unitv of History," being the Rede Lecture delivered 
at Cambridge in 1872. 8vo. 14J. 

" We find in Mr, Freeman^ s new volume the same sound, careful, 
comprehensive qualities which have long ago raised him to so k^gh a place 
amongst historical writers. For historical discipline, then, as well as 
historical information, Mr, Freeman* s book is full of value,** — Pall 
Mall Gazette. 

Goschen. — reports and speeches on local taxa- 

TION. By George J. Goschen, M. P. Royal 8vo. 5*. 
" The volume contains a vast mass of information of the highest vedmt*** 

— ATHENiCUM. 

Guide to the Unprotected, in Every Day Matters Re- 
lating to Property and Income. By a Banker's Daughter. 
Fourth Edition, Revised. Extra fcap. 8vo. 3x. 6^1 
.**Many an unprotected female will bless the head which planned and 
the hand which compiled this admirable little manual, . , , UJUs book 
was very much wanted, and it could not have been better done." — 
Morning Star. 
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Hamilton.— MONEY AND VALUE: an Inquiry into the 
Means and Ends of Economic Production, with an Appendix 
on the Depreciation of Silver and Indian Currency. By Rowland 
Hamilton. 8vo. i2j. 

" The stdjeei is here dealt with in a luminous style, and by Resenting 
it from a new point of view in connection with the nature and Junctions 
of money, a genuine service has been rendered to commercial science*"* — 
British Quarterly Review. 

HarwOOd.— DISESTABLISHMENT : a Defence of the Principle 
of a National Church. By George Harwood, M.A. 8vo. izr. 

Hill. — Works by OcTAViA Hill :— 

HOMES OF THE LONDON POOR. Extra fcap. 8vo. 3J. &i 
•* She is clear, practical, and definite" — Globe. 

OUR COMMON LAND ; and other Short Essays. Extra fcap. 
8vo. $s.6d. 

Contents: — Our Common Land, District Vtsiting, A More 
Excellent Way of Charity. A Word on Good Citizenship, Open Spaces. 
Effectual Charity. The Future of our Commons. 

Historicus.— LETTERS ON SOME QUESTIONS OF 
INTERNATIONAL LAW. Reprinted from the Tima, with 
considerable Additions. 8vo. 1s.'6d. Also, ADDITIONAL 
LETTERS. 8vo. 2s. 6d. 

Holland.— THE TREATY RELATIONS OF RUSSIA AND 
TURKEY FROM 1774 TO 1853. A Lecture delivered at Oxford, 
April 1877. By T. E. Holland, D.C.L., Professor of Inter- 
national Law and Diplomacy, Oxford. Crown 8vo. 2s. 

Hughes (Thos.)— THE OLD CHURCH : WHAT SHALL 
WE DO WITH IT? By Thomas Hughes, Q.C. Crown 
8vo. 6s. 

Jevons. — Works by W. Stanley Jevons, M.A., Professor of 
Political Economy in University College, London. (For other 
Works by the same Author, see Educational and Philo- 
sophical Catalogues.) 

THE COAL QUESTION : An Inquiry Concerning the Progress 
of the Nation, and the Probable Exhaustion of our Coal Mines. 
Second Edition, revised. 8vo. los, 6d. 
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Helfenstein (James).— a comparative grammar 

OF THE TEUTONIC LANGUAGES : Being at the same 
time a Historical Grammar of the English Language, and com- 
prising Gothic, Anglo-Saxon, Early English, Modern English, 
Icelandic (Old Norse), Danish, Swedish, Old High Gennan, 
Middle High German, Modem German, Old Saxon, Old Frisian, 
and Dutch. By James Helfenstein, Ph. D. 8vo. i8j. 

Masson (Gustave).— a compendious dictionary 

OF THE FRENCH LANGUAGE (French-English and English- 
French). Followed by a List of the Principal Diver^g Deriva- 
tions, and preceded by Chronological and Historical Tables. By 
Gustave Masson, Assistant-Master and Librarian, Harrow 
School. Fourth Edition. Crown 8vo. Half-bound. 6x. 
** A book which any student, whatever may be the deme of his ad- 
vancement in the lantiuage, would do well to have on the tahle dose at 
hand while he tr rAZd^tn^.^-. Saturday Review. 

Mayor— A BIBLIOGRAPHICAL CLUE TO LATIN LITE- 
RATURE. Edited after Dr. E. Hubner. With large Additions 
by John K B. Mayor, M. A., Professor of Latin in the Univer- 
sity of Cambridge. Crown 8vo. 6f. 6</. 

*^ An extremely useful volume that should be in the hands of all 
scholars, "— Athen-«um. 

Morris* — Works by the Rev. Richard Morris, LL.D., Member 
of the Cotmcilof the Philol. Soc., Lecturer on English Language 
and Literature in King's College School, Editor of " Specimens 
of Early English," etc., etc. : — 

HISTORICAL OUTLINES OF ENGLISH ACCIDENCE, 
comprising Chapters on the History and Development of 
the Language, and on Word-formation. Sixth Edition. Fcap. 
8vo. 6s, 

ELEMENTARY LESSONS IN HISTORICAL ENGLISH 
GRAMMAR, containing Accidence and Word-formation. Third 
Edition. i8mo. zs, bd, 

Oliphant.— THE OLD AND MIDDLE ENGLISH. By 
T. L. Kington Oliphant, M.A., of Balliol College, OxfbnL 
A New Edition, revised and greatly enlarged, of ** The Sources 
of Standard Englbh." Extra fcap. 8vo. 9/. 

^^Mr. Oliphant' s book is, to our mind, one of the ablest and matt 
scholarly contributions to our standard English toe heme seen for many 
^'rtirj."— School Board Chronicle. *^ The book comes nearer to a 
history of the English language than anything we have seen since such a 
history could be written, without confusion and contradictions^ — 
Saturday Review. 
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Peile (John, M,A.)— an introduction to giieek 

AND LATIN ETYMOLOGY. By John Peile, M.A., 
Fellow and Tutor of Christ's College, Cambridge. Third 
and revised Edition. Crown 8vo. lor. 6</. 

*^Th€ book may be accepted as a very valuable contribution to the 
science of language *' — Saturday Review. 

Philology.— THE JOURNAL OF SACRED AND CLAS- 
SICAL PHILOLOGY. Four Vols. 8vo. I2j. 6</. each. 

THE JOURNAL OF PHILOLOGY. New Series. Edited by 
John E. B. Mayor, M.A., and W. Aldis Wright, M.A. 
4J. dd, (Half-yearly.) 

Roby (H. J.)— A GRAMMAR OF THE LATIN LANGUAGE, 
FROM PLAUTUS TO SUETONIUS. By Henry John 
Roby, M.A., late Fellow of St. John's College, Cambridge. 
In Two Parts. Second Edition. Part I. containing : — Book I, 
Sounds. Book II. Inflexions. Book III. Word Formation. Ap- 
pendices. Crown 8vo. 8j. 6</. Part II. — Syntax, Prepositions, 
&c. Crown 8vo. loj. 6^^. 

^^The book is marked by the clear and practical insight of a master in 
his art. It is a book which would do honour to any country.^* — 
ATHENiBUM. ** Brings before the student in a methodical form the best 
results of modem philology bearing on the Latin language, "—-Scotsman. 

Schmidt.— THE RYTHMIC AND METRIC OF THE 
CLASSICAL LANGUAGES. To which are added, the Lyric 
Parts of the "Medea" of Euripides and the "Antigone" of 
Sophocles; with Rhythmical Scheme and Commentary. By 
Dr. J. H. Schmidt. Translated from the German by J. W. 
White, D.D. 8vo. ioj. dd. 

Taylor. — Works by the Rev. Isaac Taylor, M.A.:— 

ETRUSCAN RESEARCHES. With Woodcuts, 8vo. 14J. 

The Times says: — " The learning and industry displayed in this 
volume deserve the most cordial recognition. The ultimate verdict of 
science we shall not attempt to anticipate ; but we can safely say this, that 
it is a learned book which the unlearned can enjoy, and that in the de- 
scriptions of the tomb-builders, as well as in the mantellous coincidences 
and unexpected analogies brought together by the author, readers of every 
grade may take delight cu well as philosophers and scholars/* 

WORDS AND PLACES ; or, Etymological Illustrations of 
History, Ethnology, and Geography. By the Rev. Isaac Taylor. 
Third Edition, revised and compressedi With Maps. Globe 
8vo. 6j. 

GREEKS AND GOTHS : a Study on the Runes. 8vo. gs. 
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Trench. — Works by R. Chenevix Trench, D.D., Archbishop of 
Dublin. (For other Works by the same Author, ui TUBOLOOICAL 
Catalogue.) 

SYNONYMS OF THE NEW TESTAMENT. Eighth Edition, 

enlarged. 8vo, cloth. \2s, 
**He is" the ATHENi«UM says^ *'a guide in this department of 
knowledge to whom his readers may entrust themsdves with e^mfidenee,** 

ON THE STUDY OF WORDS. Lectures Addressed (origmally) 
to the Pupils at the Diocesan Training Scnool, Winchester. 
Seventeenth Edition, enlarged. Fcap. 8vo. 5j. 

ENGLISH PAST AND PRESENT. Tenth Edition, revised 
and improved. Fcap. 8vo. 5/. 

A SELECT GLOSSARY OF ENGLISH WORDS USED 
FORMERLY IN SENSES DIFFERENT FROM THEIR 
PRESENT. Fourth Edition, enlarged. Fcap. Svo. 41. 

Whitney.— A compendious German grammar. By 

W. D. Whitney, Professor of Sanskrit and Instructor in Modem 
Languages in Yale College. Crown Svo. dr. 

" Afier careful examination we are inclined to pronounce it thd best 
grammar of modem language we have ever seen.** — Scotsman. 

Whitney and Edgren — a COMPENDIOUS GERMAN 

* AND ENGLISH DICTIONARY, with Notation of Correspon- 
dences and Brief Etymologies. By Professor W. D. Whitney, 
assisted by A. H. Edg&en. Crown Svo. yj, td 

The GERMAN-ENGLISH Part may be had separately. Price 5j. 

Yon ge.— HISTORY OF CHRISTIAN NAMES. By Char- 
lotte M. YoNGE, Author of "The Heir of Reddyffe." 
Cheaper Edition. Two Vols. Crown 8va 12/. 
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